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(54) Abstract Title: Coupling an expandable liner to a wellbore casing 



(57) A method couples a tubular liner 250 to a cased 

section 110 within a wellbore 100, where the weilbore 
includes an uncased section proximate the cased 
section. The method is suitable where the wellbore 
traverses a porous subterranean formation 120, and 
the operating pressure of the wellbore is greater than 
the operating pressure of the subterranean zone. The 
method comprises positioning the liner 250 and an 
expansion cone 220 within the wellbore; overlapping 
a portion of the liner with the cased section; and 
radially expanding the liner using the expansion 
cone. An equal distribution of expansion stresses is 
applied to the interior surface of the portion of the 
liner that does not overlap with the cased section of 
the wellbore. The expansion cone may be actuated by 
increasing fiuidic pressure within the liner region 275 
or may be characterised by an expansion cone 
launcher 230 including a shoe 240 and valveable 
passage 245. The system mitigates any tenderK:y for 
the liner to adhere to under-pressurised sections of 
the formation. 
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LINER HANGER WITH STANDOFFS 
Cross Reference To Related Applications 

This application daims the benefit of the filing date of U.S. provisional patent 

application serial number 60/221.645, attorney docket nuntber 25791.46. filed on 

5 7/28/2000, the disclosure of which is incorporated herein by reference. 

This application is related to the following co-pending applications: (1) U.S. 

patent application serial no. 09/440,338, attorney docket number 25791.9.02, filed on 

1 1/1 5/1 999, which claimed benefit of the filing date of U.S. provisional patent 

application serial number 60/1 08,558, attomey docket number 25791 .9, filed on 

10 1 1/16/1 998, (2) U.S. patent application serial no. 09/454,1 39. attomey docket number 
25791.3.02, filed on 12/3/1999. which claimed benefit of the filing date of U.S. 
provisional patent application serial number 60/11 1,293. filed on 12/7/1998, (3) U.S. 
patent application serial number 09/502.350. attomey docket number 25791 .8.02. filed 
on 2/10/2000, which claimed the benefit of the filing date of U.S. provisional patent 

1 5 application serial number 60/1 1 9,61 1 , attomey docket number 25791 .8, filed on 
2/1 1/1999, (4) U.S. patent application serial number 09/510,913, attomey docket 
number 25791 .7.02, filed on 2/23/2000, which claimed the benefit of the filing date of 
U.S. provisional patent application serial number 60/121.702, attomey docket number 
25791 .7, filed on 2/25/1999, (5) U.S. patent application serial number 09/51 1 ,941 , 

20 attomey docket number 25791 .16.02. filed on 2/24/2000. which claimed the benefit of 
the filing date of U.S. provistonal patent application number 60/121 ,907. attomey 
docket number 25791.16. filed on 2/26/1999. (6) U.S. patent application serial number 
09/523.460. attomey docket number 25791 . 1 1 .02. filed on 3/1 0/2000. which claimed 
the benefit of tiie filing date of U.S. provisional patent application serial number 

25 60/124.042. attomey docket number 25791.1 1, filed on 3/1 1/1999, (7) U.S. patent 
application serial number 09/559.122. attomey docket number 25791.23.02. filed on 
4/26/2000, which claimed the benefit of the filing date of U.S. provisional patent 
application serial number 60/131,106, attomey docket number 25791.23, filed on 
4/26/1999, (8) U.S. patent application serial number . attomey docket 

30 number 25791 . 1 7,02, filed on . which claimed Uie benefit of the filing 

date of U.S. provisional patent application serial number 60/1 37.998. attomey docket 
number 25791.17. filed on 6/7/1999. (9) U.S. provisional patent applicatfon serial 
number 60/143,039. attorney docket number 25791.26. filed on 7/9/1999, (10) U.S. 
provisional patent application serial number 60/146.203. attomey docket number 
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25791 .25, filed on 7/29/1999, the disclosures of which are incorporated by reference; 
(11) U.S. provisional patent application serial numt)er 60/183,546, attorney docket 
number 25791.10, filed.on 2/18/2000; (12) U.S. patent application serial number. 
09/512.895. aftomey docket number 25791.12.02, filed on 2/24/2000, which claimed 
5 the benefit of the filing date of U.S. proyistonal patent application serial numt)er 

60/121,841, attomey docket number 25791.12, filed on 2/26/1999; (13) U.S. provisional 

patent application serial number , attomey docket number 25791.38, 

filed on 6/19/2000; (14) U.S. provisional patent application serial number 60/162.671, 
attomey docket number 25791 .27. filed on 1 1/1/1999; (1 5) U.S. provisional patent 

1 0 application serial number 60/1 59,039, attomey docket number 25791 .36, filed on 

10/12/1999; (16) U.S. provisional patent application serial number 60/1 59,033, attomey 
docket number 25791.37, filed on 10/12/1999; (17) U.S. provisional patent application 
serial number 60/165.228; attomey docket number 25791.39, filed on 1 1/12/1999; and 
(18) U.S. provisional patent application number . attomey docket 

1 5 number 25791 .45, filed on " the disclosures of which are incorporated 

herein by reference. . 

Background of the lnventk)n 
This invention relates generally to wellbore casings, and in particular to wejibore 
casings that are formed using expandable tubing. 

20 Conventionally, when a wellbore is created, a number of casings are installed in 

the borehole to prevent collapse of the borehole wall and to prevent undesired outflow 
of drilling fluid into the fomnation or inflow of flukl frorn the fomnation into the borehole. 
The borehole is drilled in intervals whereby a casing which is to be installed in a lower 
borehole interval is lowered through a previously installed casing of an upper borehole 

25 interval. As a consequence of this procedure the casing of the lower interval is of 
smaller diameter than the casing of the upper interval. Thus, the casings are in a 
nested arrangement with casing diameters deaeasing in downward direction. Cement 
annuli are provided between the outer surfaces of the casings and the borehole wall to 
seal the casings from the borehole wall. As a consequence of this nested arrangement 

30 a relatively large borehole diameter is required at the upper part of the wellbore. Such 
a large borehole diameter involves increased costs due to heavy casing handling 
equipment, large drill bits and increased volumes of drilling fluid and drill cuttings. 
Moreover, increased drilling rig time is involved due to required cement pumping, 
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cement hardening, required equipment changes due to large variations in hole 
diameters drilled in the course of the well, and the large volun^e of cuttings drilled and 
removed. 

The present invention is directed to overcoming one or more of the limitations of 
5 the existing procedures for fonning wellbores and wellheads. 

Summary of the Invention 
According to one aspect of the present invention, a method of forming a casing 
in a wellt)ore having a cased section and an open hole section is provided that includes 
positioning a tubular liner within the wellbore, overiapping the tubular liner and the 
10 cased section, centering the tubular liner within the wellbore, and radially expanding 
the tubular liner into contact with the cased section. 

According to another aspect of the present invention, a radially expandable 
tubular member for repairing an opening in a wellbore casing is provided that includes 
a tubular member, and one or more standoffs coupled to the exterior surface of the 
15 tubular member. 

According to another aspect of the present invention, an apparatus for repairing 
an opening in a wellbore casing is provided that includes a tubular support member 
including a first passage, an expansion cone cx)upled to the tubular support member 
including a second passage fluidicly coupled to the first passage, an expansion cone 
20 launcher coupled to the expansion cone including a shoe having an exhaust passage, 
and an expandable tubular member coupled to the expansion cone launcher including 
one or more standoffs. 

According to another aspect of the present invention, an apparatus is provided 
that includes a wellbore including a preexisting casing and an open hole section, and a 
25 radially expanded tubular member coupled to the preexisting casing including one or 
more standoffs. 

Brief Description of the Drawings 
FIG. 1 is a aoss-sectional view illustrating a wellbore including a wellbore 
casing and an open hole section that traverses a porous subterranean layer. 
30 FIG. 2 is a fragmentary cross-sectional view illustrating the introduction of an 

apparatus for casing the open hole section of the wellbore of FIG. 1 . 

FIG. 3 is a fragmentary cross-sectional view illustrating the injection of a fluidic 
material into the apparatus of FIG. 2. 
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FIG. 4 is a fragmentary cross-sectional view illustrating the placement of a plug 
into the exhaust passage of the shoe of the apparatus of FIG. 3. 

FIG. 5 is a fragmentary cross-sectional view illustrating the pressurization of the 
interior portion of the apparatus below the expansion cone of FIG. 4. 
5 FIG. 6 is a fragmentary cross-sectional view illustrating the completion of the 

radial expansion of the tubular member of the apparatus of FIG. 5. 

FIG. 7 is a fragmentary cross-sectional view illustrating the removal of the shoe 
from the apparatus of FIG. 6. 

Detailed Description of the Illustrative Embodiments 

10 An apparatus and method for casing an open hole section of a wellbore within 

a subterranean formation is provided. The apparatus and method provides a system 
for casing an open hole section of a wellbore within a subterranean formation in which 
a tubular member having a plurality of radially oriented standoffs is radially expanded 
into contact with the preexisting wellbore casing and tiie open hole section. The 

1 5 standoffs provided on the exterior sjjrface of the tubular member preferably position the 
tubular member away from the interior walls of the open hole section during the radial 
expansion process. In this manner, the tubular member does not adhere to 
underpressurized sections of ttie open hole section of the wellbore. In this manner, Vhe 
process of radial expansion is more reliable. 

20 Refenring initially to Fig. 1, a wellbore 100 positioned within a subten-anean 

formation 105 includes a preexisting casing 110 and an open hole section 115 ttiat 
ti-averses an porous region 120. When the operating pressure within the wellbore 
Fbore is greater than the operating pressure within the porous region Ppore. fluidic 
materials will flow from the wellbore 100 into the porous region 120. As a result of the 

25 flow of fluidic materials from the wellbore 100 into the porous region 120, downhole 
equipment will tend to adhere to, or at least be drawn toward, the interior surface of the 
wellbore 100 in the vicinity of the porous region 120. This can have serious and 
adverse consequences when radially expanding a tubular member in such an 
operating environment. 

30 Refemng to Fig. 2, an apparatus 200 for fomting a wellbore casing in ttie open 

hole section of the wellbore 100 may then be positioned witiiin tiie wellbore in an 
overiapping relationship with ttie lower portion of ttie preexisting wellbore casing 110. 
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The apparatus 200 includes a tubular support member 205 having a 
longitudinal passage 210 and a transverse passage 215 that is cx)upled to an 
expansion cone 220 having a longitudinal passage 225 that is fluidicly coupled to the 
longitudinal passage 210. The expansion cone 220 is at least partially received within 
5 an expansion cone launcher 230 that includes a thin-walled annular nrwmber 235 and a 
shoe 240 having an exhaust passage 245. An expandable tubular member 250 
extends from the expansion cone launcher 230 that includes a sealing member 255 
and a plurality of standoffs 260a-260h affixed to the exterior surface of the expandable 
tubular member. In a preferred embodiment, the standoffe 26a are fabricated from a 
10 resilient material. A sealing cup 265 is attached to the exterior surface of the tubular 
support member 205 for preventing foreign materials from entering the interior of the 
expandable tubular member 250. 

■ 

In a prefenred embodiment, the apparatus 200 Is provided as disclosed in one 

« 

or more of the following: (1) U.S. patent application serial no. 09/440,338, atlomey 

1 5 docket number 25791 .9.02, filed on 1 1/1 5/1 999, which claimed benefit of the filing date 
of U.S. provisional patent application serial number 60/108.558, attorney docket 
number 25791.9, filed on 11/16/1998. (2) U.S. patent application serial no. 09/454,139, 
attomey docket number 25791.3:02. filed on 12/3/1999. which claimed benefit of the 
filing date of U.S. provisional patent application serial number 60/1 1 1 ,293, filed on 

20 1 2/7/1 998. (3) U.S. patent application serial number 09/502,350. attomey docket 
number 25791.8.02, filed on 2/10/2000, which claimed the benefit of the filing date of 
U.S. provisional patent application serial number 60/1 1 9,61 1 , attomey docket number 
25791.8, filed on 2/11/1999, (4) U.S. patent application serial number 09/510,913, 
attomey docket number 25791.7.02. filed on 2/23/2000, which claimed the benefit of 

25 the filing date of U.S. provisional patent application serial number 60/1 21 ,702, attorney 
docket number 25791.7, filed on 2/25/1999, (5) U.S. patent application serial number 
09/51 1.941, attomey docket number 25791.16.02, filed on 2/24/2000, which claimed 
the benefit of the filing date of U.S. provisional patent application number 60/121 ,907, 
attomey docket number 25791.16, filed on 2/26/1999, (6) U.S. patent application serial 

30 number 09/523,460, attomey docket number 25791 .1 1 .02, filed on 3/1 0/2000, which 
claimed the benefit of the filing date of U.S. provisional patent application serial number 
60/124,042, attomey docket number 25791.11, filed on 3/11/1999. (7) U.S. patent 
application serial number 09/559,122. attorney docket number 25791.23.02, filed on 



4/26/2000, which claimed the benefit of the filing date of U.S. provisional patent 
application serial number 60/131.106, attorney docket number 25791.23, filed on 

4/26/1 999, (8) U.S. patent application serial number , attorney docket 

number 25791.17.02, filed on . which claimed the benefit of the filing 

5 date of U.S. provistonal patent applicatton serial number 60/1 37,998, attorney docket 
number 25791 .17, filed on 6/7/1999, (9) U.S. provisional patent appiicatton serial 
number 60/143.039, attorney docket number 25791.26. filed on 7/9/1999, (10) U.S. 
provisional patent application serial number 60/146,203, attorney docket number 
25791 .25, filed on 7/29/1999, the disclosures of which are incorporated by reference; 

10 (11) U.S. provisional patent application serial number 60/1 83.546. attorney docket 
number 25791.10, filed on 2/18/2000; (12) U.S. patent application serial number 
09/512.895. attorney docket number 25791.12.02. filed on 2/24/2000, which claimed 
the benefit of theliling date of U.S. provisk)nal patent application serial number 
60/121,841. attorney docket number 25791.12. filed on 2/26/1999; (13) U.S. provisional 

1 5 patent application serial number , attorney docket number 25791 .38, 

filed on 6/19/2000; (14) U.S. provisbnal patent application serial number 60/162,671, 
attorney docket number 25791 .27. filed on 1 1/1/1999; (15) U.S. provisional patent 
application serial number 60/159.039, attorney docket number 25791.36, filed on 
10/12/1999; (16) U.S. provisional patent application serial number 60/159,033. attorney 

20 docket number 25791.37, filed on 10/12/1999; and (17) U.S. provisional patent . 
application serial number 60/165,228. attorney docket number 25791.39. filed on 
1 1/12/1999. the disclosures of which are inrarporated herein by reference. 

As illustrated in Pig. 2, during placement of the apparatus 200 within the 
wellbore 100. fluidic materials displaced by the apparatus 200 are conveyed through 

25 the longitudinal passages 210 and 225 to the transverse passage 215. In this manner, 
surge pressures during the placement of the apparatus 200 within the wellbore 100 are 
minimized. Furihermore, as illustrated in Fig. 2, the apparatus 200 is preferably initially 
positioned with upper portion of the tubular member 250 in opposing relation to the 
lower portion of the preexisting wellbore casing 110. In this manner, the upper portion 

30 of the tubular member 250 may be radially expanded into contact with the lower portion 
of the preexisting wellbore casing 110. in a preferred embodiment, during the 
placement of the apparatus 200 within the wellbore 100, the standoffs 260a-260h 
prevent the apparatus 200 from adhering to, or being drawn toward, the interior surface 
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of the wellbore 100 in the vicinity of the porous region 120. In this manner, the 
apparatus 200 is approximately centered within the wellbore 100. 

As illustrated in Rg. 3, the transverse passage 215 may theri be closed and 
fluidic materials injected into the apparatus 200 through the longifcjdihal passage 210. 
5 In this manner, any blockages within any of the passages 210, 225, and 245 may be 
detected by monitoring the operating pressure whereby an increase in operating 
pressure above nominal, or predetenmined, conditions may indicate a blockage of one 
of the passages. 

As illustrated in Fig. 4, a plug 270 or other conventional stop member may then 

10 be introduced into the fluidic materials injected into the apparatus 200 through the 
passage 210, and the plug 270 may be posittoned within the exhaust passage 245. In 
this manner, the exhaust passage 245 may be sealed off. Thus, continued injection of 
fluidic materials into the apparatus 200 throiigh the passage 210 may thereby 
pressurize a regk>n 275 below the expansion cone 220. 

15 As illustrated in Figs. 5 and 6, continued pressurizatbn of the region 275 

causes the expansion cone 220 to radially expand the expandable tubular member 250 
off of the expansion cone. In this manner, the upper portion of the radially expanded 
tubular member 250 is coupled to the lower portion of the preexisting wellbore casing 
1 10. In a prefen-ed embodiment, during the radial expansion process, the tubular 

20 support member 205 is raised out of the wellbore 1 00. 

In a preferred embodiment, throughout the radial expansion process, the 
standoffs 260a-260h prevent the exterior surface of the apparatus 200 from adhering 
to, or being drawn toward, the interior surface of the wellbore 100 in the vicinity of the 
porous region 120. In this manner, the apparatus 200 is preferably substantially 

25 centered within the wellbore 100. Furthemnore, in this manner, the longitudinal center 
axis of the expansion cone 220 is preferably maintained in a position that is 
substantially coincident with the longitudinal center axis of the tubular member 250. In 
addition, in this manner, the stresses applied to the interior surface of the tubular 
member 250 by the axial displacement of the expansion cone 220 are substantially 

30 even. Finally, in this manner, overstressing of the tubuter member 250 is prevented 
thereby eliminating catastrophic failure of the tubular member 250. 

As illustrated in Fig. 7, the shoe 240 may then be removed using a conventional 
milling device. 
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In a preferred embodiment, upon radially expanding the expandable tubular 
member 250. the standoffs 260a-260h seal and isolate intervals within the open hole 
section 115. In several altemative embodiments, the standoffs 260 may be provided, 
for example, by annular members spaced along the length of the expandable tubular 
5 member 250 and/or a continuous member that is wrapped around the expandable 
tubular member 250 in helical fashion. 

It is understood that variations may be made in the foregoing vi^'thout departing 
from the scope of the invention. For example, the apparatus 200 may be used to form 
and/or repair, for example, a wellbore casing, a pipeline, or a structural support 

10 Although illustrative embodiments of the invention have been shov^ and 

described, a wide range of modification, changes and substitution is contemplated in 
the foregoing disclosure. In some instances, some features of the present invention 
may be employed without a corresponding use of the other features. Accordingly, it is 
appropriate that the appended dairhs be construed broadly and in a manner consistent 

15 with the scope of the invention. 
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Claims 

1. In a wellbore that traverses a subterranean formation, the wellbore including a 
cased section having a wellbore casing and an uncased section that traverses a 
porous subtenranean zone, wherein the operating pressure of the wellbore is greater 

5 than the operating pressure of the porous subterranean zone, a method of coupling a 
tubular liner to the wellbore casing of the cased section of the wellbore. comprising: 
positioning a solid tubular liner and an expansion cone within the wellbore; 
overlapping a portion of the solid tubular liner with the wellbore casing; 
radially expanding the solid tubular liner by injecting a fiuidic material into the 
10 tubular liner to pressurize the interior of the solid tubular liner and displace the 
expansion cone relative to the solid tubular linen and 

during the radial expansion of the portion of the solid tubular liner that does not 
overtap with the wellbore casing, applying substantially equal stresses to the interior 
surface of the portion of the solid tubular liner that does not overiap with the wellbore 
1 5 casing using the expansion cone proximate the porous subterranean zone. 

2. In a wellbore that traverses a subterranean formation, the wellbore including a 
cased section having a wellbore casing and an uncased section that traverses a 
porous subterranean zone, wherein the operating pressure of the wellbore is greater 

20 than the operating pressure of the porous subterranean zone, a system for coupling a 
tubular liner to the wellbore casing of the cased section of the wellbore. comprising: 
positioning a solid tubular liner and an expansion cone within the wellbore; 
overiapping a portion of the solid tubular liner with the wellbore casing; 
radially expanding the solid tubular liner by injecting a fluidic material into the 
25 tubular liner to pressurize the interior of the solid tubular liner and displace the 
expansion cone relative to the solid tubular liner; and 

during the radial expansion of the portion of the solid tubular liner that does not 
overiap with the wellbore casing proximate the porous subterranean zone, applying 
substantially equal stresses to the interior surface of the portion of the solid tubular liner 
30 that does not overiap with the wellbore casing using the expansion cone. 

3. An apparatus for coupling a tubular liner to a wellbore casing within a 
wellbore that traverses a porous subterranean fonnation, wherein the operating 
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pressure of the wellbore is greater than the operating pressure of the porous 
subterranean zone, comprising: 

a tubular support memt>er defining a first internal passage; 

an expansion cone coupled to the tubular support member defining a second 
internal passage fluididy coupled to the first internal passage; 

a tubular expansion cone launcher movably coupled to and mating with the 
expansion cone; 

a tubular liner coupled to an end of the tubular expansion cone launcher, and 
a shoe coupled to another end of the tubular expansion cone launcher including 

a valveable passage; and 

means for during a radial expansion of a portion of the solid tubular liner that 

does not overiap with the wellbore casing, applying substantially equal stresses to the 

interior surface of the portion of the solid tubular liner that does not overiap with the 

wellbore casing using the expansion cone. 
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1 . A method of forming a casing in a wellbore having a cased section and an open 
hole section, comprising: 

positioning a tubular liner within the wellt>ore; 

5 overlapping the tubular liner and the cased section; 

centering the tubular liner within the wellbore; and 

radially expanding the tubular liner into contact with the cased section. 

2. The method of dalm 1 , wherein centering comprises: 

1 0 preventing the tubular liner from adhering to the open hole section of the 

wellbore. 

3. A radially expandable tubular member for repairing an opening in a wellbore 
casing, comprising: 

15 a tubular member; and 

one or more standoffs coupled to the exterior surface of the tubular member. 

4. An apparatus for repairing an opening in a wellbore casing, comprising: 
a tubular support member comprising a first passage; 

20 an expansion cone coupled to the tubular support member comprising a second 

passage fluidicly coupled to the first passage; 
an expansion cone launcher coupled to the expansion cone comprising a shoe 

having an exhaust passage; and 
an expandable tubular member coupled to the expansion cone launcher 
25 comprising one or more standoffs. 

5. An apparatus, comprising: 

a welltK)re comprising a preexisting casing and an open hole section; and 
a radially expanded tubular member coupled to the preexisting casing 
30 comprising one or more standoffis. 

• ' * 1 

6. A system for forming a casing in a wellbore having a cased section and an open 
hole section, comprising: 
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means for positioning a tubular liner within the welll)ore; 
means for overlapping the tubular liner and the cased section; 
means for centering the tubular liner within the wellbore; and 
means for radially expanding the tubular liner into contact with the cased 
section. 

The system of daim 6. wherein the means for centering comprises: 
means for preventing the tubular liner from adhering to the open hole section of 
the wellbore. 
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RADIAL EXPANSION OF TUBULAR MEMBERS 

Cross Reference To Related Applications 

This application claims the benefit of the filing date of U.S. provisional patent 
application serial number 60/212,359. attorney docket number 25791.38, filed on 
June 19, 2000, the disclosure of which is incorporated herein by reference. 

This application is a continuation-irHpart of the following co-pending patent 
applications: (1) U.S. utilrty patent application serial no. 09/454,139, attorney docket 
no. 25791.3.02, filed on 12/3/1999, which claimed the benefit of the filing date of 
U.S. provisional patent applicatfon no. 60/111.293, attorney docket no. 25791.3, 
filed oh 12/7/1998; (2) U.S. utility patent application serial no. 09/510,913, attonroy 
docket no. 25791.7.02. filed on 2/23/2000. whfch claimed the benefA of the filing 
date of U.S. provisional application no. 60/121,702, filed on 2/25/1999; (3) U.S. 
utility patent application serial no. 09/502.350, attorney diocket no. 25791.8.02, filed 
on 2/10/2000, which dakned the l>enefit of the filing date of U.S. provisional 
application no. 60/119.611. attorney docket no. 25791.8; (4) U.S. utility patent 
application serial no. 09/440,338, attonney docket no. 25791.9.02, filed on 
11/15/1999, which claimed the l)enefit of the filing date of U.S. provisional 
application no. 60/108,558, attorney docket no. 25791.9, filed on 11/16.1998; (5) 
U.S. provisional patent application no. 60/183,546. filed on 2/18/2000; (6) U.S. utility 
patent application no. 09/523,460, attorney docket no. 25791.11.02, filed on 
3/10/2000, which claimed the benem of the filing date of U.S. provisional application 
no. 60/124,042, filed on 3/11/1999; (7) U.S. utility patent application no. 09/512.895. 
attorney docket no. 25791.12.02. filed on 2/24A2000. which claimed the benefxi of 
the filing dates of U.S. provisional application no. 60/121,841, attorney docket no. 
25791.12, filed on 2/26/1999 and U.S. provisional applkation no. 60/154,047, 
attorney docket no. 25791.29, filed oh 9/16/1999; (8) U.S. utility application no. 
09/511.941, attorney docket no. 25791 .Y6.02. filed on 2/24/2000, which claimed the 
benefit of the filing date of U.S. provisional serial no: 60/121,907, attorney docket 
no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent application no. 09/588,946, 
attorney docket no. 25791.17.02. filed on 6/7/2000, which claimed the benefit of the 
filing date of U.S. provisional patent application serial no. 60/137,998, attorney 
docket no. 26791.17. filed on 6/7/1999; and (10) U.S. utility patent application no. 
09/559,122. attorney docket no. 25791.23.02. filed on 4/26/2000. which claimed the 
benefit of the filing date of U.S. provisional application no. 60/131,106, attorney 
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docket no. 25791.23, filed on 4/26/1999. Applicants incorporate by reference the 
disclosures of these applications. 

This application is related to the following co-pending patent applications: 
(11) U.S. provisional application no. 60/146,203, attorney docket no. 25791.25, filed 

5 on 7/29/1999; (12) U.S. provistonal application no. 60/143.039. attorney docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162,671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159.039. attorney docket no. 25791.36. filed on 10/12,1999; (15) 
U.S. provisional patent application no. 60/159,033, attorney docket no. 25791.37. 

10 filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165,228. 
attorney docket no. 25791.39. filed on 11/12/1999. Applicants incorporate by 
reference ttie disclosures of these applications. 

Background of the Invention 
This invention relates generally to wellbore casings, and in particular to 

15 wellbore casings ttiat a^^ fonned using expandable tubular members. 

Conventionally, when a wellbore is created, a number of casings are 
installed in the borehole to prevent collapse of the borehole wall and to prevent 
undesired outflow of drilling fiuid into the fomiation or inflow of fluid from tiie 
fomiation into the borehole. The borehole is drilled In Intervals whereby a casing 

20 which Is to be installed in a tower borehole Interval is towered through a prevtously 
installed casing of an upper borehole interval. As a consequence of this procedure 
the casing of the lower interval is of smaller diameter than the casing of the upper 
inten/al. Thus, ttie casings are in a nested arrangement with casing diameters 
decreasing in downward direction. Cement annuli are provided between ttie outer 

25 surfaces of ttw casings and tiie borehole wall to seal the casings from Oie borehole 
wall. As a consequence of ttiis nested an^ngement a relatively large borehole 
diameter is required at ttie upper part of the wellbore. Such a large borehole 
diameter involves increased costs due to heavy casing handling equipment, large 
drill bits and increased volumes of drilling fluid and drill cuttings. Moreover, 

30 Increased drilling rig time is involved due to required cement pumping, cement 
hardening, required equipment changes due to large variations In hole diameters 
drilled in the course of ttie well, and ttie large volume of cuttings drilled and 
removed. 

The present invention is directed to overcoming one or more of tt>e 
35 limitations of ttie existing procedures for forming wellbores. 
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Summary of the Invention 
According to one aspect of the present invention, a method of coupling an 
expandable tubular member to a preexisting structure is provided that includes 
positioning the tubular member and an expansion cone within the preexisting 
5 stnjcture, anchoring the tubular member to the preexisting stnjcture. axlally 
displacing the expansion cone relative to the tubular member by pulling the 
expansion cone through the tubular member, and lubricating the interface between 
the expansion cone and the tubular meml)er. 

According to another aspect of the present invention, a method of coupling a 
10 tubular member to a preexisting stmcture is provided that includes positioning the 
tubular member and an expansion cone within the preexisting structure, anchoring 
the tubular member to the preexisting stmcture, and axially displacing the expansion 
cone relative to the tubular member by pulling the expansion cone through the 
tubular member. The tubular member includes: an annular member, including: a 
15 wall thickness that varies less than about 8 %, a hoop yield strength that varies less 
than about 10 %. imperfBcUons of less than about 8 % of the wall thickness, no 
failure for radial expanstons of up to about 30 %. and no necking of the walls of the 
annular member for radial expansions of up to about 25%. 

Accoreling to another aspect of the present invention, a method of coupling a 
20 tubular member to a preexisting structure is provided that includes injecting a 
lubricating flukJ into the preexisting structure, positioning the tubular member and an 
expansion cone within the preexisting structure, anchoring the tubular member to 
the preexisting stmcture, and axially displacing the expanston cone relative to the 
tubular member by pulling the expansion cone through the tubular member. 
25 According to another aspect of the present invention, a method of coupling 

an expandable tubular member to a preexisting stmcture is provided that includes 
posittoning the expandable tubular merhber and an expanston cone within the 
preexisting stmcture, anchoring the expandable tubular member to the preexisting 
stmcture and axially displacing the expansion cone relative to the expandable 
30 tubular member by pulling the expansion cone through the expandable tubular 
member. The expandable tubular member includes: a first tubular member, a 
second tobular member, and a threaded connection for coupling the first tubular 
member to the second tubular member. The threaded connectfon includes: one or 
more sealing members for sealing the interface between the first and second tubular 
35 members. 
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According to another aspect of the present invention, a method of coupling 
an expandable tubular member to a preexisting structure is provided that includes 
positioning the expandable tubular member and an expansion cone within the 
* preexisting structure, anchoring the expandable tubular member to the preexisting 

5 structure, and axially displacing the expansion cone relative to the expandable 
tubular member by pulling the expansion cone through the expandable tubular 
member. The expandable tubular member includes a plurality of tubular members 
having threaded portions that are coupled to one another by the process of: coating 
the threaded portions of the tubular members with a sealant, coupling the threaded 

1 0 portions of the tubular members and curing the sealant 

According to another aspect of the present invention, a method of coupling a 
tubular member to a preexisting stmcture is provided that includes positioning the 
tubular member and an expansion cone within the preexisting structure, anchoring 
the tubular member to the preexisting structure, and axially displacing the expansion 

15 cone relative to the tubular member by pulling the expansion cone .through the 
expandable tubular member. The tubular member Includes: a pair of rings for 
engaging the preexisting structure, and a sealing element positioned between the 
rings for sealing the interface between the tubular member and the preexisting 
structure. 

20 According to another aspect of the present invention, a method of coupling a 

tubular member to a preexisting structure is provided that includes positioning the 
expandable tubular member and an expansion cone within the preexisting structure, 
anchoring the expandable tubular member to the preexisting stmcture, and axially 
displacing the expansion cone relative to the expandable tubular member by pulling 

25 the expansion cone through the expandable tubular member. The tubular member 
includes one or more slots. 

According to another aspect of the present invention, a method of coupling a 
tubular member to a preexistihg structure is provided that includes positioning the 
expandable tubular member and an expansion cone within the preexisting structure, 

30 anchoring the expandable tubular member to the preexisting structure, and axially 
displacing the expansion cone relative to the expandable tubular member by pulling 
the expaitslon cone through the expandable tubular member. The tubular member 
includes: a first preexpanded portion, an intermediate portion coupled to the first 
preexpanded portion including a sealing element, and a second preexpanded 

35 portion coupled to the intermediate portion. 
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According to another aspect of the present invention, a method of coupling a 
tubular meml)er to a preexisting structure is provided that includes positioning the 
expandable tubular member and an expansion cone within the preexisting structure, 
anchoring the expandable tubular member to the preexisting stmclure. and axially 

5 displacing the expansion cone relative to the expandable tubular member by pulling 
the expansion cone through the expandable tubular member by applying an axial 
force to the expansion cone. The axial force includes: a substantially constant axial 
force, and an increased axial force. 

According to another aspect of the present invention, a method of coupling a 

10 tubular member to a preexisting structure is provided that includes positioning the 
tubular member and an expansion cone within the preexisting stmcture, anchoring 
the tubular member to the preexisting structure, and axially displacing the expansion 
cone relative to the expandable tubular member by pushing and pulling the 
expanston cone through the expandable tubular member. 

1 5 According to another aspect of the present invention, a method of coupling a 

tubular member to a preexisting structure is provided that includes positioning the 
tubular member and ah expansion cone within the preexisting stmcture. anchoring 
the tubular member to the preexisting structure, ajdally displadng the expansion 
cone relative to the tubular member by pulling the expansion cone thnaugh the 

20 expandable tubular member, and injecting a curable fluidic sealing material between 
the tubular member and the preexisting stmcture prior to axially displacing the 
expansion cone. 

According to another aspect of the present invention, a method of coupling a 
tubular member to a preexisting stmdure is provided that includes 

25 positioning the tubular member and an expansion cone within the preexisting 
stmcture, anchoring the tubular member to the pree)dsting stmcture by increasing 
the size of the expansion cone, and axially displacing the expansion cone relative to 
the tubular member by pulling the expansion cone through the tubular member. 

According to another aspect of the present invention, a method of coupling a 

30 tubular member to a preexisting stmcture is provided that includes positioning the 
tubular member and an expansion cone vwithin the preexisting stmcture, anchoring 
the tubular member to the preexisting structure by heating a portion of the . tubular 
member, and axially displacing the expansion cone relative to the tubular member 
by pulling the expansion cone through the tubular member. 



5 
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According to another aspect of the present invention, a method of coupling 
an expandable tubular member to a preexisting stmc^re is provided that includes 
positioning the expandable tubular member, an expansion cone, and an anchoring 
device within the preexisting stnjdure, positioning the anchoring device above the 
5 expansion cone, anchoring the expandable tubular member to . the preexisting 
structure using the anchoring device, and axially displacing the expansion cone. 

According to another aspect of the present invention, a method of coupling 
an expandable tubular member to a preexisting stmcture is provided that includes 
posftioning the tubular mender and an expansion cone within the preexisting 
10 structure, explosively anchoring the tubular member to the preexisting stmcture, and 
axially displacing the expansion cone relative to the tubular member. 

According to another aspect of the present invention, a method of coupling 
an expandable tubular to a preexisting structure is provided that includes fixing the 
position of an expanston cone within the preexisting stnjcture, driving the 
15 expandable tubular member onto the expansion cone in a first direction, and axially 
displacing the expansion cone in a second direction relative to the expandable 
tubular member. The first and second directions are different. 

According to another aspect of the present invention, a method of coupling 
an expandable tubular member to a preexisting stnidure is provided that includes 
20 placing the expandable tubular, an expansion cone, and a resilient anchor within the 
preexisting structure, releasing the resilient anchor, and axially displacing the 
expansion cone within the expandable tubular meriiber. 

According to another aspect of the present invention, a method of coupling 
an expandable tubular member to a preexisting stmcture is provided that Includes 
25 placing the expandable tubular member, an expansion cone, and an anchor into the 
preexisting structure, and anchoring the expandable tubular member to the 
preexisting structure by: pivoting one or more engagement elements, and axially 
displacing the expansion cone. 

According to another aspect of the present invention, a method of coupling 
30 an expandable tubular mernber to a preexisting stmcture is provided that includes 
placing the expandable tubular member and an expansion cone into the preexisting 
structure, placing a quantity of a fluldic material onto the expandable tubular 
member to anchor the expandable tubular member to the preexisting stmcture, and 
axially displacing the expansion cone. 
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According to another aspect of the present irivention, a method of coupling 
an expandable tubular member to a preexisting structure is provided that includes 
positioning the expandable tubular member and an expansion cone into the 
preexisting structure, anchoring the expandable tubular member to the preexisting 

5 structure by injecting a quantity of a hardenable fluldic material into the preexisting 
structure, at least partially curing the hardenable fluldic sealing material, and axially 
displacing the expansion cone. 

According to another aspect of the present invention, a method of coupling 
an expandable tubular member to a preexisting structure is provided that Includes 

10 pladng the expandable tubular member and an expansion cone within the 
preexisting structure and applying an axial force to the expandable tubular member 

in a downward direction. 

According to another aspect of the present invention, a method of coupling 
an expandable tubular member to a preewsting structure is provided that includes 

15 placing the expandable tubular member and an expansion cone within the 
preexisting structure, injecting a quantity of a first fluidic material having a first 
density into the region of the preexisting stnjcture outside of the expandable tubular 
member, and Injecting a quantity of a second fluklic material having a second 
density into a portion of the expandable tubular member below the expansion cone. 

20 The second density Is greater than the first density. 

According to another aspect of the present invention, a method of coupling 
an expandable tubular member to a preexisting stnJCture is provided that Includes 
placing the expandable tubular member and an expansion cone into the preexisting 
stmctufB, anchoring the expandable tubular member to the preexisting structure, 

25 applying an axial force to the expansion cone, and pressurizing an interior portion of 
the expandable tubular member below tiie expansion cone. 

According to anottier aspect of the present invention, a method of coupling 
an expandable tubular member to a preexisting staidure is provided ttiat includes 
pladng the expandable tubular member and an expansion cone into the preexisting 

30 structure and applying an axial force to ttie expandable tubular member 

According to another aspect of ttie present invention, an apparatus for 
coupling a tubular member to a preexisting staicture is provided ttiat Indudes an 
expandable tubular member, an anchoring device adapted to couple Uie expandable 
tubular member to the preexisting structure, and an expansion cone movably 

35 coupled to the expandable tubular member and adapted to radially expand the 
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expandable tubular member, including: a housing including a tapered first end and a 
second end, one or more grooves fomned in the outer surfacei of the tapered first 
end, and one or more axial flow passages fluididy coupled to the grooves. 

According to another aspect of the present invention, an apparatus for 

5 coupling an expandable tubular member to a preexisting structure is provided that 
includes an expandable tubular member, an anchoring device adapted to couple the 
expandable tubular member to the preexisting structure, and an expansion cone 
movably coupled to the expandable tubular member and adapted to radially expand 
the expandable tubular member. The expandable tubular member includes: an 

10 annular member, having: a wall thiclcness that varies less than about 8 %, a hoop 
yield strength that varies less than about 10 %, imperfections of less than about 8 % 
of the wall thickness, no failure for radial expansions of up to about 30 %, and no 
necking of the walls of the annular member for radial expansions of up to about 
25%. 

15 According to another aspect of the present invention, an apparatus for 

csoupling an expandable tubular member to a preexisting structure is provided that 
includes an expandable tubular member, an anchoring device adapted to couple the 
expandable tubular member to the preexisting structure, and an expansion cone 
movably coupled to the expandable tubular member and adapted to radially expand 

20 the expandable tubular member. The idxpandable tubular member Includes: a first 
tubular member, a second tubular member, and a threaded connection for coupling 
the first tubular member to the second tubular member, the threaded connection 
Including: one or more sealing members for sealing the interface between the first 
and second tubular memt>ers. 

25 According to another aspect of the present Invention, an apparatus for 

coupling an expandable tubular member to a preexisting structure is provkled that 
includes an expandable tubular member, an anchoring device adapted to couple the 
expandable tubular member to the preexisting structure, and an expanston cone 
movably coupled to the expandable tubular member and adapted to radially expand 

30 the expandable tubular member. The expandable tubular memi>er Includes: a layer 
of a lubricant coupled to the interior surface of the tubular member. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular member to a preexisting structure is provided that 
includes an expandable tubular member, an anchoring device adapted to couple the 

35 expandable tubular member to the preexisting structure, and an expansion cone 

8 
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movabiy coupled to the expandable tubular member and adapted to radiaUy expand 
the expandable tubular member. The expandable tubular member indudes: a pair 
of tubular members having threaded portions coupled to one another, and a quantity 
of a sealant within the threaded porttons of the tubular members. 

5 According to another aspect of the present invention, an apparatus for 

coupling an expandable tubular member to a preexisting structure is provided that 
includes an expandable tubular meml)er, an anchoring device adapted to couple the 
expandable tubular member to the preexisting structure, and an expansion cone 
nrK)vably coupled to the expandable tubular member and adapted to radially expand 

10 the expandable tubular member. The expandable tubular member includes: a pair 
of rings for engaging the preexisting stmcture, and a sealing element positioned 
between the rings for sealing the interface t>etween the tubular member and the 

preexisting structure. 

According to another aspect of the present invention, an apparatus for 

15 coupling an expandable tubular member to a preexisting structure Is provided that 
includes an expandable tubular member, an anchoring device adapted to couple the 
expandable tubular member to the preexisting structure, and an expansion cone 
movabiy coupled to the expandable tubular member and adapted to radially expand 
the expandable tubular member. The expandable tubular member includes one or 

20 more slots. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular member to a preexisting stmcture is provided that 
includes an expandable tubular member, an anchoring device adapted to couple the 
expandable tubular member to the preexisting stmcture. and an expansion cone 

25 movabiy coupled to the expandable tubular member and adapted to radially expand 
the expandable tubular member. The expandable tubular member includes: a first 
preexpanded portion, an intemiediate portion coupled to the first preexpanded 
portion including a sealing, element, and a second preexpanded portion coupled to 
the intermediate portion. 

30 According to another aspect of the present invention, an apparatus for 

coupling an expandable tubular wember to a preexisting stmcture is provided that 
includes an expandable tubular member, an anchoring device adapted to couple the 
expandable tubular member to the preexisting stmcture, an expansion cone 
movabiy coupled to the expandable tubular member and adapted to radially expand 
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the expandable tubular member, and a valveable fluid passage coupled to the 
anchoring device. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular member to a preexisting structure is provided that 
5 Includes a first support member, a second support member coupled to the first 
support member, an expansion cone coupled to the first support member, an 
expandable tubular member coupled to the expansion cone, and an anchoring 
device coupled to the second support member adapted to couple the expandable 
tubular member to the preexisting structure. The anchoring device is positioned 
10 above the expansion cone. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular member to a preexisting structure is provided that 
includes a first support member, a second support member coupled to the first 
support member, an expansion cone coupled to the first support member, an 
15 expandable tubular memb^j coupled to the expansion cone, and an explosive 
anchoring device coupled to the second support member adapted to couple the 
expandable tubular member to the preexisting structure. 

According to arK3ther aspect of the present invention, an apparatus for 
coupFing an expandable tubular member to a preexisting structure is provided that 
20 includes a support nnember, an expandable expansion cone coupled to the support 
member, and an expandable tubular member coupled to the expansion cone. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular member to a preexisting structure is provided that 
includes a support member, an expandable expansicfn cone coupted to the support 
25 member, and an expandable tubular member coupled to the exparidable expanston 
cone. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular to a preexisting stmcture is provided that includes a 
support memt>er, an expansion cone coupled to the support member, an 
30 expandable tubular member coupled to the expansion cone including one or nK>re 
shape memory metal inserts, and a heater ooupled to the support member in 
opposing relation to the shape memory metal inserts. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular member to a preexisting structure is provided that 
35 includes a support member, an expansion cone coupled to the support member, an 
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expandable tubular member coupled to the expandable expansion cone, and a 

resilient anchor coupled to the expandable tubular member. 

According to another aspect of the present invention, an expandable tubular 

member is provided that includes: an expandable tubular body, one or more resilient 
5 panels coupled to the expandable tubular body, and a release member reieasably 

coupled to the resilient panels adapted to controllably release the resilient panels. 

According to another aspect of the present invention, an apparatus for 

coupling an expandable tubular member to a preexisting structure is provided that 

includes a support member, an expansion cone coupled to the support memt>er, an 
10 expandable tubular member coupled to the expandable expansion cone, and an 

anchor coupled to the expandable tubular member, including: one or more spikes 

pivotally coupled to the expandable tubular member for engaging 0)e preexisting 

structure. 

According to another aspect of the present invention, an apparatus for 

15 coupling an expandable tubular member to a preexisting structure is provided that 
includes a support member, an expansion cone coupled to the support member, an 
expandable tubular member coupled to the expandable expansion cone, and an . 
anchor coupled to the expandable tubular member, including: one or more petal 
baskets pivotally coupled to the e)^ndable tubular member. 

20 According to another aspect of the present invention, an apparatus for 

coupling an expandable tubular member to a preexisting structure is provided that 
includes a support member, an expansion cone coupled to the support memt>er, an 
expandable tubular member coupled to the expansion cone, including: a slotted 
portion provided at one end of the expandable tubular member. 

25 According to another aspect of the present invention, an apparatus for 

coupling an expandable tubular member to a preexisting structure is provided that 
includes a support member, an expanston cone, an expandable tubular memt)er 
coupled to the expansion cor)e, a couplirig device coupled to the support member 
and an end portion of the expandable tubular member, and 

30 a mass coupled to the end portion of the expandable tubular memt>er. The weight 
of the mass is greater than the yield strength of the expandable tubular member. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular member to a preexisting structure Is provided that 
includes a support member including a fluid passage, an expansion cone coupled to 

35 the support member, an expandable tubular member coupled to the expansion 
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cone, a slip joint coupled to the expansion cone, an end plate coupled to the slip 
joint, a fluid chamber coupled to the fluid passage, the fluid channber defined by the 
interior portion of the expandable tubular member between the expansion cone and 
the end plate. 

5 According to another aspect of the present invention, a method of coupling a 

tubular member to a preexisting structure is provided that includes positioning the 
tubular member and an expansion cone within the preexisting structure, axially 
displadng the expansion cone, removing the expansion cone, and applying direct 
radial pressure to the tubular member. 

10 According to another aspect of the present invention, an apparatus is 

provided that includes a tubular member coupled to a preexisting structure. The 
tubular memt>er Is coupled to the preexisting structure by the process of: 
positioning the tubular member and an expansion cone within the preexisting 
structure, axially displacing the expansion cone, removing the expansion cone, and 

1 5 applying direct radial pressure to the tubular member. 

Brief Description of the Drawings 
FIG. 1a is a fragmentary cross-sectional illustration of the placement of an 
embodiment of an apparatus for expanding a tajbular member wittiin a wellbore 
casing. 

20 FIG. lb is a fragmentary cross-sectional illusb^tion of the apparatus of FIG. 

la after anchoring the expandable tubular memt>er of the apparatus to the wellbore 
casing. 

FIG. 1c Is a fragmentary cross-sectional illustration of the apparatus of FIG. 
lb after initiating the axial displacement of the expansion oone. 
25 FIG. Id is a fragmentary cross-sectional illustration of the apparatus of FIG. 

lb after initiating the axial displacement of the expansion cone by pulling on the 
expansion cone arid injecting a pressurized fluid below the exparision cone. 

FIG. 1e is a fragmentary cross-sectional illustration of the apparatus of FIGS. 
1c and Id after the completion of the radial expansion of the expandable tubular 
30 member. 

FIG. If is a fragmentary cross-sectional Illustration of the apparatus of FIG. 
1e after the decoupling of the anchoring device of the apparatus from the wellbore 
casing. 
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FIG. 1g IS a fragmentary cross-secttohal illustration of the apparatus of FIG. 
If after the removal of the anchoring device of the apparatus from the wellbore 
casing. 

FIG. 2a is a fragmentary cross-sectional illustration of the placement of an 
emtKKliment of an apparatus for expanding a tubular member within a wellbore 
casing and an open hole in a subtenanean formation. 

FIG. 2b is a fragmentary cross-sectional illustration of the apparatus of FIG. 
2a after anchoring the expandable tubular member of the apparatus to the open 
hole. 

FIG. 2c is a fragmentary cross-secUonal illustration of the apparatus of FIG. 
2b after initiating the axial displacement of the expansion cone. 

FIG. 2d is a fragmentary cross-sectional illustration of the apparatus of FIG. 
2b after initiating the axial displacement of the expansion cone by pulling on the 
expansion cone and also by injecting a pressurized fluid below the expansion cone. 

FIG. 2e is a fragntentary cross-sectional illustration of the apparatus of FIGS. 
2c and 2d after the completion of the radial expansion of the expandable tubular 
memt)er. 

FIG. 2f is a fragmentary cross-sectional illustration of the apparatus of FIG. 
2e after the decoupling of the anchoring device of ttie apparatus from tiie open hole. 

FIG. 3a is a fragmentary cross-sectional illustration of the placement of an 
embodiment of an apparatus for expanding a tubular member within a wellbore 
casing. 

FIG. 3b is a fragmentary cross-sectional illustration of the apparatajs of FIG. 
3a after anchoring the expandable tubular member of the apparatus to the wellbore 
casing. 

FIG. 3c is a fragmentary cro^-sectional illustration of the apparatus of FIG. 
3b after initiating Ihe axial displacenoent of the expansion cone. 

FIG. 3d is a fragmentary cross-sectional illustiation of tiie apparatus of FIG. 
3c after completing the radial expanston of the expandable tubular member. 

FIG. 4 is a fragmentary cross^ctional illustration of an embodiment of a 
shock absorbing system for use in ttie apparatus of FIGS, la to 3d. 

FIG. 5 is a crossrsectional illustration of an embodiment of a coupling 
anangement for use in the expandable tubular members of the apparatus of FIGS, 
la to 3d. 
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FIG. 6 is a cross-secUonal illustration of an embodiment of an expandable 
tubular member having a slotted lower section for use in the apparatus of FIGS. 1a 
to 3d. 

FIG. 7 is a cross-sectional illustration of an embodiment of an expandable 
5 tubular member having a pre-expahded upper portion for use In the apparatus of 
FIGS, la to 3d. 

FIG. 8 is a cross-secBonal illustration of an embodirront of an expandable 
tubular member having a slotted upper section for use in the apparatus of RGS. la 
to 3d. 

10 FIG. 9 is a graphical illustration of an embodiment of a method of applying an 

axial force to the expansion cones of the apparatus of FIGS, la to 3d. 

FIG. 10a is a fragmentary cross-sectional illustration of the placement of an 
embodiment of an apparatus for expanding a tubular member within a wellbore 
casing. 

1 5 FIG. 1 0b is a fragmentary cross-sectional illustration of the apparatus of FIG. 

10a during the injection of a non-hardenable fluldic material into and out of the 
apparatus. 

FIG. 10c is a fragmentary cross-sectional illustration of the apparatus of FIG. 
10b during the Injection of a hardeniable fluidic sealing nnaterial into and out of the 
20 apparatus. 

FIG. lOd is a fragmentary cross-sectional illustration of tiie apparatus of FIG. 
10c after the placement of a valve closure element into tine valve passage of the 
anchoring device of the apparatus. 

FIG. 1 0e is a fragmentary cross-sectional illustration of the apparatus of FIG. 
25 lOd after anchoring tiie expandable tubular member of the apparatus to the wellbore 
casing. 

FIG. lOf Is a fragmentary cross-secfaonal illustration of the apparatus of FIG. 
lOe after initiating ttie axial displacement of ttie expansion cone. 

FIG. lOg is a fragmentary cross-sectional illustration of the apparatus of FIG. 
30 ^ lOe after initiating the axial dlsplacen^ent of the expansion cone by pulling on the 
expansion cone and Injecting a pressurized fluid below the expansion cone. 

FIG. 1 0h is a fragmentary cross-sectional illustration of ttie apparatus of 
FIGS. lOf arid lOg after the completion of the radial expansion of the expandable 
tubular member. 
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FIG. 101 is a fragmentary cross-sectional illustration of the apparatus of FIG. 
lOh after the decoupling and removal of the anchoring d.evice of the apparatus from 
the welltx>re casing. 

FIG. 11a is a fragmentary cross-sectional illustration of an altemative 
5 emtxxliment of an apparatus for coupling an expandable tubular member to a 
preexisting structure. 

FIG. 1 1 b is a fragmentary cross-sectional illustration of the apparatus of FIG. 
11a after anchoring the expandable tubular member of the apparatus to the wellbore 
casing. 

10 FIG. 1 1c is a fragmentary cross-sectional illustration of the apparatus of FIG. 

1 1 b after initiating the axial displacement of the expansion cone. 

FIG. 1 1d is a fragmentary cross-sectional illustration of the apparatus of FIG. 
1 1 c after stopping the axial displacement of the expansion cone prior to deactivating 
the anchoring device. 

15 FIG. 11e is. a fragmentary cross-sectional illustration of the apparatus of 

FIGS. 1 1d after deactivating the anchoring device. 

FIG. 1 1f is a fragmentary cross-sectional illustration of the apparatus of FIG. 
1 1 e after initiating the axial displacement of the expansion cone and the deactivated 
anchoring device. 

20 FIG. 1 1g is a fragmentary cross-sectional illustration of the apparatus of FIG. 

1 1f after the completion of ttie radial expansion of the expandable tubular member. 
FIG. 12a is a fragmentary cross-sectional illustration of an altemative 

embodiment of an apparatus for coupling an expandable tubular member to a 

preexisting structure positioned wittiin a wellbore. 
25 FIG. 12b is a fragmentary cross-sectional illustration of Uie apparatus of FIG. 

12a after expanding ttie expandable expansion cone in order to anchor the 

expandable tubular member to the wellt>ore casing. 

FIG- 12c is a fragmentary cross-sectional illustratiori of Uia apparatus of FIG. 

1 2b after initiating the axial displacement of the expandable expansion cone. 
30 FIG. 1 2d is a fragmentary cross-sectional illustration of the apparatus of FIG. 

12c after completing the radial expansion of the expandable tubular member. 

FIG 13a is a fragmentary cross-sectional illustration of an altemative 

embodiment of an apparatus for coupling an expandable tubular member to a 

preexisting structure positioned witiiin a wellbore. 
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FIG. 1 3b is a fragmentary cross-sectional illustration of the apparatus of FIG. 
13a after activating the shape memory metal inserts in order to anchor the 
expandable tubular member to the wellbore casing. 

FIG. 13c is a fragmentary cross-sectional illustration of the apparatus of FIG. 
5 1 3b after initiating the axial displacement of the expansion cone. 

FIG. 13d is a fragmentary cross-sectional illustration of the apparatus of FIG. 
1 3c after completing the radial expansion of the expandable tubular member. 

FIG. 14a is a fragmentary cross-sectional illustration of an alternative 
embodiment of an apparatus for coupling an expandable tubular memt>er to a 
10 preexisting stnjcture positioned within a wellbore casing. 

FIG. 14b is a fragmentary cross-sectional iilusta^ation of the apparatus of FIG. 
14a after coupling the packer to ttie wellbore casing. 

FIG. 14c is a fragmentary cross-sectional illustration of the apparatus of FIG. 
14b after initiating the axial displacement of the expandable tubular member towards 
15 the expansion cone. 

FIG. 14d is a fragmentary cross-sectional illusti^tion of the apparatus of FIG. 
14c after radially expanding the end of ttie expandable tubular member onto the 
expansion cone. 

FIG. 14e is a fragmentary cross-sectional illustration of the apparatus of FIG. 
20 14d after decoupling the packer from the wellbore casing. 

FIG. 14f is a fragmentary cross-sectional illustration of the apparatus of FIG. 
14e after initiating ttie axial displacement of ttie expansion cone relative to the 
expandable tubular member. 

FIG. 14g is a fragmentary cross-sectional illustration of the completion of the 
25 radial expansion of the expandable tubular memt)er. 

FIG. 15a is a fragrnentary cross-sectional illustration of an alternative 
embodiment of an apparatus for coupling an expandable tubular member to a 
preexisting structure positioned within a wellbore. 

FIG. 15b is a fragmentary cross-sectional illustration of the apparatus of FIG. 
30 1 5a after coupling the resilient anchor to the wellbore casing . 

FIG. 1 Sc is a fragmentary cross-sectional illustration of the apparatus of FIG. 
1 5b after initiating the axial displacement of ttie expansion cone. 

FIG. 1 5d is a fragmentary cross-sectional illustration of the apparatus of FIG. 
1 5c after completion of ttie radial expansion of ttie expandable tubular rtiember. 
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FIG. 16a is a top view of an emtxxliment of a resilient anchor for use in the 
apparatus of FIG. 15a. 

FIG. 16b is a top view of the resilient anchor of FIG. 16a after releasing the 
coiled resflient memt>er. 
5 FIG. 1 7a is a top view of an alternate embodiment of a resilient anchor for 

use in the apparatus of FIG. 15a. 

FIG. 17b is a top view of the resilient anchor of FIG. 17a after releasing the 
resilient elements. 

FIG. 18a is a fragmentary cross-sectional top view of an alternate 
1 0 embodiment of a resilient anchor for use in the apparatus of FIG. 1 5a. 

FIG. 18b is a fragmentary aoss-sectional top view of the resilient anchor of 
FIG. 18a after releasing the resilient elements. 

FIG. 19a is an front view of an embodiment of an expandable tubular 
rnember including one or more resilient panels. 
15 FIG. 19b is a cross-sectional view of the expandable tubular member of FIG. 

19a. 

FIG. 1 9c is a bottom view of the expandable tubular member of FIG. 1 9a. 

FIG. 20a is a fragmentary cross-sectional illustration of an alternative 
embodiment of an apparatus for coupling an expandable tubular mernber to a 
20 preexisting structure positioned within a wellbore. 

FIG. 20b is a fragmentary cross-sectional illustration of the apparatus of FIG. 
20a after coupling the anchor to the wellbore casing. 

FIG. 20c is a fragmentary cross-sectional illustration of the apparatus of FIG. 
20b after initiating the axial displacement of the expansion cone. 
25 FIG. 20d is a fragmentary cross-sectional iilustration of the apparatus of FIG. 

20c after completion of the radial expansion of the expandable tubular memt>er. 

FIG. 21a is an illustration of an emtxxliment of the anchor of the apparatus of 
FIG. 20a. 

FIG. 21b is an illustration of the anchor of FIG. 21a after outwardly extending 
30 the spikes. 

FIG. 22a is an illustration of an altemative embodiment of the anchor of the 

apparatus of FIG. 20a. 

FIG. 22b is an illustration of the anchor of FIG. 22a after outwardly extending 

the spikes. 

17 
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FIG. 22c is a cross-sectional illustration of the petals of the anchor of FIG. 

22a. 

FIG. 23a is a fragmentary cross-sectional illustration of an alternative 
embodiment of an apparatus for coupling an expandable tubular member to a 
5 preexisting structure positioned within a weilbpre. 

FIG. 23bLls a fiagmentary cross-sectional illustration of the apparatus of FIG. 
20a after injecting a quantity of a hardenable fluidic sealing material into the open 
hole wellbore section proximate the lower section of the expandable tubular 
member. 

10 FIG. 23c is a fragmentary cross-sectional illustration of the apparatus of FIG. 

23b after permitting the hardenable fluidic sealing material to at least partially cure. 

FIG. 23d is a fragmentary cross-sectional illustration of the apparatus of FIG^ 
23c after initiating the axial displacement of the expansion cone. 

FIG. 23e is a fragmentary cross-sectional illustratbn of the apparatus of FIG. 
15 23d after completion of the radial expansion of the expandable tubular member. 

FIG. 24a is a fragmentary cross-sectional illustration of an alternative 
embodiment of an apparatus and method for coupling an expandable tubular 
member to a preexisting structure positioned within a wellbore casing and an open 
hole wellbore section. 

20 FIG. 24b is a fragmentary cross-sectional illustration of the apparatus of FIG. 

24a after releasing the packer. 

FIG. 24c is a fragmentary cross-sectional illustration of the apparatus of FIG. 
24b after extruding the expandable tubular member (rff of the expansion cone. 

FIG. 25a is a fragmentary cross-secHonal illustration of an altemative 
25 embodiment of an apparatus and method for coupling an expandable tubular 
member to a preexisting structure positioned within a wellbore casing and an open 
hole wellbore section, 

FIG. 25b is a fragmentary cross-sectional illustration of the apparatus of FIG. 
25a after injecting a quantity of a fluidic material into the expandable tubular 
30 member having a higher density than the fluid within the preexisting structure 
outside of the expandable tubular memt)er. 

FIG. 25c is a fragmentary cross-sectional illustration of the apparatus of FIG. 
25b after extruding the expandable tubular nr>ember off of the expansion cone. 

18 
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FIG. 26a is a fragmentary cross-sectional illustration of an alternative 
embodiment of an apparatus and method for coupling an expandable tubular 
member to a preexisting structure. 

FIG. 26b is a fragmentary ooss-sectional illustration of the apparatus of FIG. 
5 26a after the initiation of the radial expansion process. 

FIG. 26c is a fragmentary cross-sectional illustration of the completion of the 
radial expansion process using the apparatus of FIG. 26b. 

FIG. 27 is a flow chart illustration of a preferred embodiment of a method of 
coupling an expandable tubular to a preexisting structure. 
10 FIG. 28 is a cross-sectionai illustration of an expandable tubular coupled to a 

preexisting structure using an expansion cone. 

F|G. 29 is a cross-sectional illustration of the subsequent application of radial 
pressure to the expandable tubular mernber of FIG. 28. 

Detailed Description 

15 A method and apparatus for coupling tubular members to a preexisting 

structure is provided. In a preferred embodiment, the tubular members are coupled 
to the preexisting structure by radially expanding the tubular members into contact 
with the preexisting structure. In a prefenred embodirnent, the tubular members are 
radially expanded by anchoring one end of the tubular members to the preexisting 

20 structure and then pulling an expansion cone through the tubular members. In this 
manner, the tubular members are radially expanded and coupled to the preexisting 
structure. 

Referring initially to FIGS, la. lb, 1c, 1d. 1e, If and 1g. a preferred 
embodiment of a method and apparatus for coupling an expandable tubular member 

25 to a preexisting structure will be described. Refening to Fig. la, a wellbore casing 
100 is positioned within a subtencinean fomiation 105. The wellbore casing 100 
may be positioned in any orientation from the vertical direction to the horizontal 
direction. The wellbore casing .100 further includes one or more openings 110 that 
may have been the result of unintentional damage to the wellbore casing 100, or 

30 due to a prior perforation or fracturing operation performed upon the surrounding 
subterranean formation IDS. As will be recognized by persons having ordinary skill 
in the art. the openings 110 can adversely affect the subsequent operation and use 
of the wellbore casing 100 unless they are sealed off. 

In a preferred embodiment, an apparatus 115 is utilized to seal off the 

35 openings 110 in the wellbore casing 100. More generally, the apparatus 115 is 
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preferably utilized to fbrnn or repair wellbore casings, pipelines, or structural 
supports. 

The apparatus 115 preferably includes a first support member 120, a second t 
support member 125, an expansion cone 130. an anchoring device 135, and ! 
5 expandable tubular member 140, and one or more sealing members 145. 

The first support memt>er 120 is preferably adapted to be coupled to a 
surface location. The first support member 120 is further coupled to the anchoring 
device 135. The first support member 120 is preferably adapted to convey | 
pressurized fluidic materials and/or electrical current and/or communication signals 
10 from a surface location to the anchoring device 135. The first support member 120 
may, for example, be conventional commercially available slick wire, braided wire, 
coiled tubing, or drilling stock material. 1 

The second support member 125 is preferably adapted to be coupled to a 
surface location. The second support menrtber 125 is further coupled to the | 
15 expansion cone 130. The second support member 125 is preferably adapted to 
permit the expanston cone 130 to be axially displaced relative to the first support 
member 120. The second support member 125 may, for example, be conventional 
commercially available slick wire, braided wire, coiled tubing, or drilling stock i 
material. 

20 The expansion cone 130 is coupled to the second support member 125. The 

expansion cone 130 is preferably adapted to radially expand the expandable tubular 
member 140 when the expansion cone 130 is axiaHy displaced relative to the | 
expandable tubular member 140. In a preferred embodiment, the expansion cone > 
130 is provided substantially as disclosed in one or more of the folk>v^ng: (1) U.S. ^ 

25 utflity patent application serial no. 09/454,139, attomey docket no. 25791.3.02, filed \ 
on 12/3/1999, which claimed the benefit of ttie filing date of U.S. provisional patent 
application no. 60/1 1 1 ,293, attomey docket no. 25791 .3, filed on 1 2/7/1 998; (2) U.S. | 
utility patent application serial no. 09/510,913, attomey docket no. 25791.7.02. filed 
on 2/23/2000, which claimed the benefit of the filing date of U.S. provisional 

30 application no. 60/121.702, filed on 2/25/1999; (3) U.S. utility patent applteatton 

serial no. 09/502,35i0, attomey docket no. 25791.8.02, filed on 2/10/2000, which | 
claimed the benefit of the filing date of U.S. provisional application no. 60/119,61 1, 
attomey docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440,338, 
attomey docket no. 25791.9.02, filed on 11/15/1999, which claimed the benefit of 

35 the filing date of U.S. provisionat application ho. 60/108,558, attomey docket no. 

20 
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25791.9, filed on 11/16.1998; (5) U.S. provisional patent application no. 60/183,546, 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523,460. attorney docket 
no. 25791.11.02. filed on 3/10/2000, wtiich claimed the benefit of the filing date of 
U.S. provisional application no. 60/124,042, filed on 3/11/1999; (7) U.S. utility patent 

5 application no. 09/512,895. attorney docket no. 25791.12.02. filed on 2/24/2000. 
which claimed the t>enefit of the filing dates of U.S. provisional application no. 
60/121.841, attomey docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 
applicatton no. 60/154.047, attomey docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility applicatton no. 09/511,941, attomey docket no. 25791.16.02, filed on 

10 2/24/2000. which claimed the t>enefit of the filing date of U.S. provisional serial no. 
60/121,907. attomey docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588,946. attomey docket no. 25791.17.02, filed on June 7, 2000, 
which claimed the benefit of the filing date of U.S. provisional patent applicaUon 
serial no. 60/137,998, attomey docket no. 25791.17, filed on 6/7/1999; (10) U.S. 

15 utility patent application no. 09/559,122, attomey docket no. 25791.23.02, filed on 
4/26/2000, which claimed the benefit of the filing date of U.S. provistonal appltoatkxi 
no. 60/131,106, attomey docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provisional application no. 60/146,203, attomey docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisional application no. 60/143,039, attomey docket no. 

20 25791.26, filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162.671. attomey docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159,039. attomey docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. provisional patent applicatton no. 60/159,033, attomey docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165.228, 

25 attomey docket no. 25791.39, filed on 11/12/1999, the disclosures of which are 
. incorporated herein by reference. 

The anchoring device 135 Is coupled to the first support member 120. The 
anchoring device 135 is preferably adapted to be controllably coupled to the 
expandable tubular member 140 and Oie wellbore casing 100. In this manner, the 

30 anchoring device 135 preferably controllably . anchors the expandable tubular 
member 140 to the wellbore casing 100 to facilitate, the radial expansion of the 
expandable tubular member 140 by the axial displacement of the expansion cone 
130. In a prefenred embodiment, the anchoring device 135 includes one or more 
expandable elements 150 that are adapted to controllably extend from the body of 

35 the anchoring device 135 to engage both the expandable tubular member 140 and 
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the wellbore casing 100. In a preferred embodiment, the expandable elements 150 
are actuated using fluidic pressure. In a preferred embodiment, the anchoring 
device 135 is any one of the hydraulically actuated packers commercially available 
from Halliburton Energy Sendees or Baker-Hughes. 
5 The expandable tubular memt)er 140 is removably coupled to the expansion 

cone 130. The expandable tubular member 140 is further preferably adapted to be 
removably coupled to the expandable element 150 of the anchoring device 135. In 
a prefenred embodiment, the expandable tubular memt>er 140 includes one or more 
anchoring windows 155 for permitting the expandable elements 150 of the 

10 anchoring device 135 to engage the wellbore casing 100 and the expandable 
tubular member 1 40. 

In a preferred embodiment, the expandable tubular member 140 further 
includes a lower section 160, an intermediate section 165, and an upper section 
170. In a preferred embodiment, the lower section 160 includes the anchoring 

15 windows 155 in order to provide anchoring at an end portion of the expandable 
tubular member 140. In a preferred embodiment, the wall thickness of the lower and 
intemnediate sections, 160 and 165, are thar) the wall thickness of the upper 
section 170 in order to optimally couple the radially expanded portion of the 
expandable tubular member 140 to the wellbore casing 1 00. 

20 In a prefenBd embodiment, the expandable tubular member 140 is further 

provided substantially as disclosed in one or more of the foltowing: (1) U.S. utility 
patent application serial no. 09/454.139, attorney docket no. 25791.3.02, filed on 
12/3/1999, which claimed the benefit of the filing date of U.S. provisional patent 
appOcation no. 60/1 1 1 ,293, attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 

25 utility patent application serial no. 09/510,913, attomey docket no. 25791.7.02, filed 
on 2/23/2000, which claimed the benefit of the filing date of U.S. provisional 
application no. 60/121.702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/50^,350, attomey docket no. 25791.8.02. filed on 2/10/2000, which 
da'imed the benefit of the filing date of U.S. provisional application no. 60/119,611, 

30 attomey docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440,338, 
attomey docket no. 25791.9.02, filed on 11/15/1999, virhteh claimed the benefit of 
the filing date of U.S. provisional application no. 60/108,558. attomey docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provisional patent application no. 60/183.546, 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523,460, attomey docket 

35 no. 25791.1 1.02, filed on 3/10/2000, which claimed the benefit of the filing date of 

22 
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U.S. provisional application no. 60/124.042. filed on 3/11/1999; (7) U.S. utility patent 
appfication no. 09/512,895. attorney docket no. 25791.12.02. filed on 2/24/2000. 
which claimed the t>enefit of the filing dates of U.S. provisional application no. 
60/121,841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 
5 appficatkin no. 60/154.047. attorney dodwt no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941, attorney docket no. 25791.16.02, filed on 
2/24/2000. which claimed the benefit of the filing date of U.S. provisional serial no. 
60/121.907. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
applteation no. 09/588.946. attorney docket no. 25791.17.02, filed on June 7. 2000. 
10 which claimed the twnefit of the filurig date of U.S. provisional patent application 
serial no. 60/137,998. attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent applicatfon no. 09/559,122, attorney docket no. 25791 .23.02. filed on 
4/26/2000. which claimed the ttenefit of the filing date of U.S. provisional application 
no. 60/131.106. attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
15 provisional application no. 60/146.203. attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisional application no, 60/143,039, attorney docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provisional patent applicatton serial no. 
60/162.671. attorney docket no, 25791.27, filed on 11/1/1999; (14) U.S. provlstonal 
application no. 60/159,039, attorney docket no. 25791.36. filed on 10/12,1999; (15) 
20 U.S. provisional patent application no. 60/159,033, attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165,228, 
attorney docket no. 25791.39. filed on 11/12/1999, U^e disctosures of which are 
incorporated herein by reference. 

The sealing members 145 are coupled to the outer surface of the upper 
25 portion 170 of ttie expandable tubular member 140. The sealing members 145 are 
preferably adapted to engage and fluldidy seal the interface between ttie radially 
expanded expandable tubular member 140 and the wellbore casing 100. in a 
preferred embodiment, the apparatus 115 includes a plurality of sealing members 
145. In a prefenred embodiment, the sealing members 145 surround and Isolate ttie 
30 opening 110. 

As illustrated in FIG. la, the apparatus 1 15 is preferably positk>ned wittiiri the 
wellbore casing 100 witii the expandable tubular member 140 positioned in 
opposing relation to ttie opening 110. In a prefenred embodiment, ttie apparatus 
115 includes a plurality of sealing members 145 thai are positioned above and 
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betow the opening 110. In this manner, the radial expansion of the expandable 
tubular memt)er 140 optimally fluididy isolates the opening 1 10. 

As illustrated in FIG. lb, the apparatus 115 is then anchored to the wellbore 
casing 100 using the anchoring device 135. In a preferred embodiment, the 
5 anchoring device 135 is pressurized and the expandable element 150 is extended 
from the anchoring device 135 through the conresponding anchoring window 155 in 
the expandable tubular member 140 into intimate contact with the wellbore casing 
100. In this manner, the lower section 160 of the expandable tubular member 140 is 
removably coupled to the wellbore casing 100. 

10 In an altemative embodiment, a compressible cement and/or epoxy is then 

injected into the annular space between the. unexpanded portion of the tubular 
member 140 and the wellbore casing 100. The compressible cement and/or epoxy 
is then pemiitted to at least partially cure prior to the initiation of the radial expansion 
process. In this manner, an annular structural support and fluidic seal is provided 

15 around the tubular member 140. 

As illustrated In FIG. 1c, the expansion cone 130 Is then axially displaced by 
applying an axial force to the second support member 125. In a prefened 
embodiment, the axial displacement of the expansion cone 130 radially expands the 
expandable tubular nrmmber 140 into intimate contact with the walls of the wellbore 

20 casing 100. 

In an altemative embodiment, as Illustrated in FIG. Id, the axial 
displacement of the expafision cone 130 is enhanced by injecting a pressurized 
fluidic material into the annular space between the first support member 120 and the 
second support member 125. In this manner, an upward axial force is applied to the 
25 lower annular face of the expansion cone 130 using the pressurized fluidic material. 
. In this manner, a temporary need for increased axial force during the radial 
expansion process can be easily satisfied. 

As aiustrated In FIGS. 1e, If, and 1g, after the expandable tubular member 
140 has been radially expanded by the axial displacement of the expansion cone 
30 130, the first support member 120 and the anchoring device 135 are preferably 
removed from expandable tubular member 140 by de-pressurizing the anchoring 
device 135 and then lifting the first support member 120 and anchoring device 135 
from the wellbore casing 100. 

As Illustrated in FIG. 1g. in a preferred embodiment, the opening 110 in the 
35 wellbore casing 100 is sealed off by the radially expanded tubular member 140. In 
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this manner, repairs to the wellbore casing 100 are optimally provided. More 
generally, the apparatus 115 is used to repair or fomi wellt>ore casings, pipelines, 
and structural supports. 

Referring to FIGS, 2a, 2b, 2c, 2d. 2e and 2f, an alternative embodiment of a 

5 method and apparatus for coupling an expandable tubular member to a preexisting 
stojcture will be described. Refening to Fig. 2a, a wellbore casing 200 and an open 
hole wellbore sectbn 205 are positioned within a subterranean fonmation 210. The 
wellbore casing 200 and the open hole wellbore section 205 may be positioned in 
any orientation from the vertical direction to the horizontal direction. 

10 In a prefenred embodiment, an apparatus 215 is utilized to couple an 

expandable tubular member to an end portion of the wellbore casing 200. In this 
manner, the open hole wellbore section 205 is provided with a cased portion. More 
generally, the apparatus 215 is preferably utilized to fomi or repair wellbore casings, 
pipelines, or structural supports. 

15 The apparatus 215 preferably includes a first support member 220. a second 

support memt>er 225, an expansion cone 230, an anchoring device 235, an 
expandable tubular member 240. one or more upper sealing memt)ers 245. one or 
more lower sealing members 250, and a flexible coupling element 255. 

The first support member 220 is preferably adapted to be coupled to a 

20 surface location. The first support member 220 is further coupled to the anchoring 
device 235. The first support member 220 is preferably adapted to convey 
pressurized fluidic materials and/or electrical current and/or communication signals 
from a surface location to the anchoring device 235. The first support member 220 
may, for example, be conventional commercially available slick wire, braided wire, 

25 colled tubing, or drilling stock material. 

The second support member 225 is preferably adapted to be coupled to a 
surface locatton. The second support member 225 is further coupled to the 
expansion cone 230. the second support member 225 is preferably adapted to 
permit the expansion cone 230 to be axially displaced relative to the first support 

30 member 220. The second support member 225 may, for example, be conventtonal 
commercially available slick wire. braMed wire, coiled tubing, or drilling stock 
material. 

In an alternative embodiment, the support member 220 is telescopically 
coupled to the support member 225. and the support member 225 is Coupled to a 
35 surface support structure. 

25 
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The expansion cx>ne 230 is coupled to the second support memt>er 225. The 
expansion cone 230 is preferably adapted to radially expand the expandable tubular 
member 240 when the expansion cone 230 is axiaily displaced relative to the 
expandable tubular member 240. In a preferred embodiment, the expansion cone 
5 230 is provided substantially as disclosed in one or more of the following: (1) U.S. 
utility patent application serial no. 09/454,139. attorney docket no. 25791.3.02, filed 
on 12/3/1999, which claimed the beneifit of the filing date of U.S. provisional patent 
application no. 60/111,293, attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510,913, attorney docket no. 25791.7.02, filed 

10 on 2/23/2000, which claimed the benefit of the filing date of U.S. provisional 
application no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350, attorney docket no. 25791.8.02, filed on 2/10/2000, which 
claimed the benefit of the filing date of U.S. provisional application no. 60/119,611, 
attorney docket no. 25791 .8; (4) U.S. utility patent application serial no. 09/440,338, 

15 attorney docket no. 25791.9.02, filed on 11/15/1999, which claimed the benefit of 
the filing date of U.S. provisional application no. 60/108.558, attorney docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provisional patent application no. 60/183,546, 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523,460. attorney docket 
no. 25791.11.02, filed on 3/10/2000. which claimed the benefit of ttie filing date of 

20 U.S. provisional application no. 60/1 24.042. filed on 3/1 1/1999; (7) U.S. utility patent 
application no. 09/512.895. attorney docket no. 25791.12.02, filed on 2/24/2000, 
which claimed Uie benefit of ttie filing dates of U.S. provisional application no. 
60/121.841, attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 
application no. 60/154,047. attorney docket no. 25791.29, filed on 9/16/1999; (8) 

25 U.S. utility application no. 09/511,941, attorney docket no. 25791.16.02, filed on 
2/24/2000. which claimed the beriefrt of the filing date of U.S. provisional serial no. 
60/121.907, attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
appUcation no. 09/588.946. attorney docket no. 25791.17.02, filed on June 7, 2000, 
which claimed the benefit of the filing date of U.S. provisional patent application 

30 serial no. 60/137.998, attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559.122. attomey docket no. 25791.23.02, filed on 
4/26/2000. which claimed ttie benefit of ttie filing date of U.S. provisk>nal application 
no. 60/131,106. attomey docket no. 2579123, filed on 4/26/1999; (11) U.S. 
provisional application no. 60/146.203. attomey docket no. 25791.25, filed on 

35 7/29/1999; (12) U.S. provistonal applfcation no. 60/143.039, attomey docket no. 
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25791.26, filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162.671, attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
appfication no. 60/159,039, attorney docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. provistonal patent application no. 60/159,033, attorney docket no. 25791.37. 

5 filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165,228. 
attorney docket no, 25791.39, filed on 11/12/1999, the disclosures of which are 
incorporated herein by reference. 

The anchoring device 235 is coupled to the first support member 220. The 
anchoring device 235 is preferably adapted to be controllably coupled to the 

10 expandable tubular member 240 and the open hole wellbore section 205. In this 
manner, the anchoring device 235 preferably controllably anchors the expandable 
tubular member 240 to the open hole wellbore section 205 to facilitate the radial 
expansion of the expandable tubular member 240 by the axial displacement of the 
expansion cone 230. In a preferred embodiment, the anchoring device 235 includes 

15 one or more expandable elements 260 that are adapted to controllably extend from 
the body of the anchoring device 235 to engage both the flexible coupling element 
255 and the open hole wellbore section 205. in a preferred embodiment, the 
expandable elements 260 are actuated using fluidic pressure. In a prefen-ed 
embodiment, the anchoring devtee 235 is any one of the hydraulically actuated 

20 packers commercially available from Halliburton Energy Services or Baker-Hughes. 

The expandable tubular member 240 is removably coupled to the expansion 
cone 230. The expandable tubular member 240 is further preferably coupled to the 

flexible coupling element 255. 

In a prefenBd embodiment, tfie expandable tubular member 240 further 

25 includes a tower section 265, an intemiediate section 270, and an upper section 
275. In a preferred embodiment, the lower sectton 265 is coupled to the flexible 
coupling element 255 in order to provide anchoring at an . end portion of the 
expandable tubular member 240. In a prefened embodiment, the wall thickness of 
the lower and intenrnediate sections. 265 and 270. are less than the wall thickness of 

30 the upper section 275 In order to optimally couple the radially expanded portion of 
the expandable tubular member 240 to the wellbore casing 200 and the open hole 

wellbore section 205. 

In a preferred embodiment the expandable tubular member 240 is further 
provided substantially as disctosed in one or more of the following: (1) U.S. utility 
35 patent application serial no. 09/454.139, attomey docket no. 25791.3.02, filed on 
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12/3/1999, which claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/1 1 1 ,293, attorney docket no. 25791 .3, filed on 1 2/7/1998; (2) U.S.. 
utility patent application serial no. 09/510.913, attorney docket no. 25791.7.02. filed 
on 2/23/2000, which claimed the benefit of the filing date of U.S. provisional 
5 application no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent appRcation 
serial no. 09/502,350, attorney docket no. 25791.8.02, filed on 2/10/2000, which 
claimed the benefit of the filing date of U.S. provisional application no. 60/119,611. 
attomey docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440.338. 
attomey docket no. 25791.9.02, filed on 11/15/1999, which claimed the benefit of 

10 the filing date of U.S. provisional application no. 60/108.558, attomey docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provisional patent application no. 60/183,546, 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523,460, attomey docket 
no. 25791.11.02, filed on 3/10/2000, which claimed the benefit of the filing date of 
U.S. provisional application no. 60/124,042, filed on 3/1 1/1999; (7) U.S. utility patent 

15 applicatton no. 09/512,895, attomey docket no. 25791.12.02. filed on 2/24/2000. 
which claimed the benefit of VttB filing dates of U.S. provisional applicatton no. 
60/121,841. attomey docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 
application no. 60/154,047, attomey docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941, attomey docket no. 25791.16.02, filed on 

20 2/24/2000. which claimed the benefit of the filing date of U.S. provisional serial no. 
60/121.907, attomey docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588.946, attomey docket no. 25791.17.02. filed on June 7, 2000, 
which claimed the benefit of the filing date of U.S. provisional patent application 
serial no. 60/137,998, attomey docket no. 25791.17, filed on 6/7/1999; (10) U.S. 

25 utility patent application no. 09/559,122, attomey docket no. 25791.23.02, filed on 
4/26/2000. which claimed Uie tfenefit of the filing date of U.S. provisional application 
no. 60/131,106. attomey docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provisional application no. 60/146,203, attomey docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provisional application no. 60/143,039, attomey docket no. 

30 25791.26, filed on 7/9/1999; (13) U.S. provisional patent applicatton serial no. 
60/162.671, attomey docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159,039, attomey docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. provisional patent application no. 60/159.033, attomey docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165,228, 



25791.38.15 P83667GB08 

attorney docket no. 25791.39, filed on 11/12/1999, the disdosures of which are 
incorporated herein by reference. 

The upper sealing members 245 are coupled to the outer surfece of the 
upper portion 275 of the expandable tubular member 240. The upper sealing 

5 numbers 245 are preferably adapted to engage and fluididy seal the interface 
between the radially expanded expandable tubular member 240 and the wellbore 
casir^ 200. In a preferred embodiment, the apparatus 215 includes a plurality of 
upper sealing members 245. 

The lower sealing menibers 250 are coupled to the outer surface of the 

10 upper portion 275 of the expandable tubular member 240. The lower sealing 
members 250 are preferably adapted to engage and fluididy seal the interface 
between the radially expanded expandable tubular member 240 and the open 
wellbore section 205. In a preferred emtKxiiment, the apparatus 215 indudes a 
plurality of lower sealing members 250. 

15 The flexible coupling element 255 Is coupled to the lower portion 265 of the 

expandable tubular member 240. The flexible coupling element 255 is preferably 
adapted to radially expanded by the anchoring device 235 into engagement within 
the walls of the open hole wellbore section 205. In this manner, the lower portion 
265 of the expandable tubular member 240 is ooupled to the walls of the open hole 

20 wellbore section 205. In a prefen^d embodiment, the flexible coupling element 255 
is a slotted tubular member. In a prefen-ed embodiment, the flexible coupling 
element 255 Indudes one or more hook elements for engaging the walls of the open 

hole wellbore section 205. 

As illustrated in FIG. 2a, the apparatus 215 is preferably positioned with the 

25 expandable tubular member 240 positioned in overlapping relatton with a portton of 
the wellbore casing 200. In this manner, the radially expanded tubular member 240 
is ooupled to the lower portion of th^ wellbore casing 200. In a prefen^ed 
embodiment the upper sealing members 245 are positioned In opposing relation to 
the tower portion of the wellbore casing 200 and the lower sealing members 250 are 

30 positioned in opposing relatton to the walls of the open hole wellbore section 205. In 
this manner, the interface between the radially expanded tubular member 240 and 
the wellbore casing 200 and open hole wellbore section 205 is optimally flukiidy 
sealed. 

As illustrated in FIG. 2b. the apparatus 215 is then anchored to the open 
35 hde wellbore section 205 using the anchoring device 235. In a prefenred 

29 
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embodiment, the anchoring device 235 is pressurized and the expandable element 
260 is radially extended from the anchoring device 235 causing the flexible coupling 
element 255 to radially expand into intimate contact with the walls of the open hole 
wellbore section 205. In this manner, the bwer section 265 of the expandable 
5 tubular member 240 is removably coupled to the walls of the open hole wellbore 
section 205. . 

In an alternative embodiment, a compressible cement and/or epoxy is then 
injected into the annular space between the unexpanded portion of the tubular 
member 240 and the wellbore casing 100. and/or the open hole wellbore section 
10 205. The compressible cement and/or epoxy is then permitted to at least partially 
cure prior to. the initiation of the radial expansion process. In this manner, an 
annular structural support and fluidic seal is provided around the tubular memt>er 
240. 

As illustrated in FIG. 2c, the expansion cone 230 is then axially displaced by 

15 applying an axial force to the second support member 225. In a preferred 
embodiment, the axial displacement of the expanston cone 230 radially expands the 
expandable tubular member 240 into intimate contact with the walls of the open hole 
wellbore section 205. 

In an altemative emt>odiment, as illustrated in FIG. 2d, the axial 

20 displacement of the expansion cone 230 is enhanced by injecting a pressurized 
fluidic material into the annular space between the first support member 220 and the 
second support member 225. In this manner, an upward axial force is applied to the 
lower annular face of the expansion cone 230 using the pressurized fluidic material. 
In this manner, a temporary need for increased axial force during the radial 

25 expansion process can be easily satisfied. 

As illustrated in FIGS. 2e and 2f, after the expandable tubular member 240 
has been radially expanded by the axial displacement of the expansion cone 230, 
the first support member 220 and the anchoring device 235 are preferably removed 
from expandable tubular member 240 by de-pressurizing the anchoring device 235 

30 and then lifting the first support member 220 and anchoring device 235 from the 
wellbore casing 200 and the open hole wellbore section 205. 

Referring to FIGS, 3a, 3b, 3c, and 3d, an altemative embodiment of a 
method and apparatus for coupling an expandable tubular member to a preexisting 
stmcture will be described. Referring to Fig. 3a, a wellbore casing 300 is positioned 

35 within a subterranean fomiation 305. The wellbore casing 300 may be positioned in 
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any orientation from the vertical direction to the horizontal direction. The wellt)ore 
casing 300 further includes one or more operiings 310 that may have t>een the result 
of unintentional damage to the wellbore casing 300. or due to a prior perforation or 
fracturing operation performed upon the surrounding subterranean formation 305. 

5 As will t)e recognized by persons having ordinary skill in the art, the openings 310 
can adversely affect the subsequent operation and use of the wellbore casing 300 
unless they are sealed off. 

In a prefen^d embodiment, an apparatus 315 is utilized to seal off the 
openings 310 in the wellbore casing 300. More generally, the apparatus 315 is 

10 preferably utilized to fonm or repair wellbore casings, pipelines, or structural 
supports. 

The apparatus 315 preferably Includes a support member 320, an expansion 
cone 325, an anchoring device 330. an expandable tubular member 335, and one or 
more sealir)g members 340. 

15 The support member 320 is preferably adapted to be coupled to a surface 

location. The support member 320 is further coupled to the expansion cone 325 
and the anchoring device 330. The support member 320 is preferably adapted to 
convey pressurized fluldic materials and/or electrical cunwt and/or communication 
signals from a surface location to the anchoring device 330. The support member 

20 320 may, for example, be conventional commercially available slick wire, braided 
wire, coiled tubing, or drilling stock material. 

The expansion cone 325 is coupled to the support member 320. The 
expanston cone 325 Is preferably adapted to radially expand the expandable tubular 
member 335 when the expansion cone 325 is axially displaced relative to the 

25 expandable tubular member 335. In a prefened embodiment, the expansion cone 
325 is provided substantially as disctosed in one or more of the following: (1) U.S. 
utility patent application serial ho. 09/454,139. attorney docket no. 25791.3.02. filed 
on 12/3/1999, which claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/1 1 1 .293, attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 

30 utility patent application serial no. 09/510.913. attomey docket no. 25791 .7.02. filed 
on 2/23/2000. whtoh claimed the benefit of the filing date of U.S. provisional 
ai^ication no. 60/121,702. filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350, attomey docket ho. 25791.8.02. fHed on 2/10/2000. which 
claimed the benefit of the filing date of U.S. provisional application no. 60/1 19.61 1 . 

35 attomey docket no. 25791 .8; (4) U.S. utility patent application serial no. 09/440,338. 



I 
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attorney docket no. 25791.9.02, filed on 11/15/1999. which claimed the benefit of i 
the filing date of U.S. provisionai application no. 60/108.558, attorney docket no. ' 
25791.9, filed on 1 1/16.1998; (5) U.S. provisional patent application no. 60/183,546. , 

i 

filed on 2/18/2000; (6) U.S. utility patent application no. 09/523,460. attorney docket 
5 no. 25791.11.02. filed on 3/10/2000. which claimed the benefit of the fiUng date of 

U.S. provisional application no. 60/1 24,042, filed on 3/1 1/1 999; (7) U.S. utility patent I 
application no. 09/512.895,. attorney docket no. 25791.12.02, filed on 2/24/2000, ^ 
which claimed the t)enerit of the filing dates of U.S. provisional appiicatton no. 
60/121.841. attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 

10 application no. 60/154,047, attorney docket no. 25791.29, filed on 9/16/1999; (8) \ 
U.S. utility applicatton no. 09/511,941, attomey docket no. 25791.16.02, filed on 
2/24/2000, which claimed the benefit of the filing date of U.S. provisbnal serial no. i 
60/121.907. attomey docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588.946, attomey docket no. 25791 .17.02, filed on June 7, 2000, ' 

15 which claimed the benefit of the filing date of U.S. provistonal patent application 
serial no. 60/137,998, attomey docket no. 25791.17, filed on 6/7/1999; (10) U.S. 

■ • * 

utility patent application no. 09/559,122, attomey docket no. 25791.23.02, filed on 
4/26/2000. which claimed the benefit of the filing date of U.S. provisional application 
no. 60/131,106, attomey docket no. 25791.23, filed on 4/26/1999; (11) U.S. 

20 provisional application no. 60/146,203, attomey docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisional application no. 60/143.039, attomey docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162,671. attomey docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional \ 
application no. 60/159,039, attomey docket no. 25791.36, filed on 10/12,1999; (15) ^ 

25 U.S. provisional patent application no. 60/159,033, attomey docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165,228, 
attomey docket no. 25791.39, filed on 11/12/1999, the discbsures of which are i 
incorporated herein by reference. 

The anchoring device 330 is coupled to the support nnember 320 and the | 

'30 expansk>n cone 325. The anchorir^ device 335 is preferably adapted to controllably 

coupled to VhB expandable tubular member 335 to the wellbore casing 300. In this | 
manner, the anchoring device 330 preferably controllably anchors the expandable 

tubular member 335 to the wellbore casing 300 to facilitate the radial expansion of I 

I 

the expandable tiJbular member 335 by the axial displacement of the expansion 
35 cone 325. In a preferred embodiment, the anchoring device 330 includes one or' j 

.32 ■ ' 

* 

I 

i 
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more expandable elements 345 that are adapted to controllably extend from the 
body of the anchoring device 330 to radially displace con^sponding engagement 
elements 350 provided in the expandable tubular niemt)er 335. In a preferred 
embodinrkent, the radial displacement of the engagement elements 350 couples the 

5 expandable tubular member 335 to the wellbore casing 300. In a preferred 
embodiment the expandable elements 345 are pistons that are actuated using 
fluidic pressure. In a preferred embodiment, the anchoring de\rice 330 is any one of 
the hydraulicaliy actuated anchoring devices commercially available from Halliburton 
Energy Sendees or Baker-Hug hes. 

10 in an alternative embodiment, the expandable elements 345 are explosive 

devices that controllably generate a radially directed explosive force for radially 
displacing the engagement elements 350. In a preferred embodiment, the explosive 
expandable elements 345 are shaped explosive charges commercially available 
from Halliburton Energy Services. 

15 . The expandable tubular member 335 is removably coupled to the expansion 

cone 325. In a preferred embodiment, the expandable tubular member 335 includes 
one or more engagement devices 350 that are adapted to be radially displaced by 
the anchoring device 330 into engagement with the walls of the wellbore casing 300. 
In this manner, the expandable tubular member 335 is coupled to the wellbore 

20 casing 300. In a preferred embodiment, the engagement devices 350 include teeth 
for biting into the surface of the wellbore casing 1 00. 

In a preferred embodiment, the expandable tubular member 335 further 
includes a lower section 355, an intermediate section 360. and an upper section 
365. In a preferred embodiment, the lower section 355 includes the engagement 

25 device 350 in order to provide anchoring at an end portion of the expandable tubular 
member 335. In a preferced embodiment, the wall thickness of the lower and 
intermediate secti6Ks. ^55 arid ^O/are less than the wail thickness of the upper 
sectton 365 in order to optinnally couple the radially expanded portion of the 
expandable tubular member 335 to the wellbore casing 300. 

30 In a preferred embodiment, thei expandable tubular member 335 is further 

provided substantially as disclosed in one or more of the following: (1) U.S. utility 
patent application serial no. 09/454,139, attorney docket no. 25791.3.02. filed on 
12/3/1999, which claimed the benefit of the filing date of U.S. provisional patent 
applicatton no. 60/111,293, attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 

35 utBity patent application serial no. 09/510,913, attomey docket no. 25791.7.02, filed 
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on 2/23/2000, which claimed the benefit of the filing date of U.S. provisional 
application no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502.350, attorney docket no. 25791.8.02, filed on 2/10/2000, which 
claimed the benefit of the filing date of U.S. provisional application no. 60/119,611. 
5 attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440,338. 
attorney docket no. 25791.9.02, filed on 11/15/1999. which claimed the benefit of 
the filing date of U.S. provisional application no. 60/108.558; attorney docket no. 
25791 .9, filed on 1 1/16.1998; (5) U.S. provisional patent application no. 60/183,546. 
filed on 2/18/2000; (6) U.S. utifity patent application no. 09/523.460. attorney docket 

10 no. 25791.11.02, filed on 3/10/2000, virtilch claimed the benefit of the filing date of 
U.S. provisional appHcation no. 60/124,042, filed on 3/11/1999; (7) U.S. utility patent 
application no. 09/512,895. attorney docket no. 25791.12.02, filed on 2/24/2000. 
which claimed the benefit of the filing dates of U.S. provisional application no. 
60/121,841. attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 

15 applicatton no. 60/154,047, attomey dodcet no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941, attomey docket no. 25791.16.02, filed on 
2/24/2000, which claimed the benefit of the filing date of U.S. provisional serial no. 
60/121,907, attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588.946, attomey docket no. 25791.17.02, fded on June 7, 2000, 

20 which claimed the benefit of the filing date of U.S. provisional patent application 
serial no. 60/137,998, attomey docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559,122, attomey docket no. 25791.23.02, filed on 
4/26/2000, which claimed the benefit of tiie filing date of U.S. provisional application 
no. 60/131,106, attomey docket no. 25791.23, filed on 4/26/1999; (11) U.S. 

25 provisional application no. 60/146,203. attomey docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provisk}nal application no. 60/143,039, attomey docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provisbnal patent application serial no. 
60/162,671, attomey docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
appHcation no. 60/159,039, attomey docket no. 25791.36, filed on 10/12,1999; (15) 

30 U.S. provisional patent applk:ation no. 60/159,033, attomey docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165,228, 
attorney docket no. 25791.39. filed on 11/12/1999. the disclosures of which are 
incorporated herein by reference. 

The sealing members 340 are coupled to the outer surface of the upper 

35 portton 365 of the expandable tubular member 335. The sealing members 340 are 
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preferably adapted to engage and fluididy seal the interface l)etween the radially 
expanded expandable tubular member 335 and the wellbore casing 300. In a 
preferred embodiment, the apparatus 315 includes a plurality of sealing meml>ers 
340. In a preferred embodiment, the sealing members 340 sunround and isolate the 
5 opening 310. 

As illustrated in FIG. 3a. the apparatus 315 is preferably positioned within the 
wellbore casing 300 with the expandable tubular member 335 positioned In 
opposing relation to the opening 310. In a preferred embodffnent, the apparatus 
315 includes a plurality of sealing members 340 that are positioned above and 

10 below the opening 310. in this manner, the radial expansion of the expandable 
tubular member 335 optimally fluididy isolates the opening 310. 

As illustrated in FIG. 3b, the expandable tubular member 335 of the 
apparatus 315 is then anchored to the wellbore casing 300 using the anchoring 
device 330. In a preferred embodiment the anchoring device 330 is pressurized 

15 and the expandable element 345 is extended from the anchoring device 330 and . 
radially displaces the corresponding engagement elements 350 of the expandable 
tubular member 335 into intimate contact with the wellbore casing 300. In this 
manner, the lower section 355 of the expandable tubular member 335 is coupled to 
the wellbore casing 300. 

20 In an alternative embodiment, a compressible cement and/or epoxy is then 

injected into the annular space between the unexpanded portion of the tubular 
member 335 and the wellbore casing 300. The compressible cement and/or epoxy 
is then pemnitted to at least partially cure prior to the initiation of the radial expansion 
process, in this manner, .an annular structural support and fluidic seal .is provided 

25 around the tubular member 335. 

As illustrated in FIG. 3c the anchoring device 330 is then deactivated and 
the expansion cone 325 is axiaily displaced by applying an axial force to the support 
member 320. In a preferred embodiment, the deactivation of the anchoring device 
330 causes the expandable elements 345 to radially retrad into the anchoring 

30 device 330. Alternatively, the expandable elements 345 are resiiiently coupled to 
the anchoring device 330. In this manner, the expandable elements 345 retract 
automatically upon the deactivation of the anchoring device 330. In a preferred 
embodiment, the axial displacement of the expansion cone 325 radially expands the 
expandable tubular member 335 into intimate contad with the walls of the. wellbore 

« 

35 casing 300. 



.1 
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As illustrated in FIG. 3d. after the expandable tubular member 335 has t>een 
radially expanded by the axial displacement of the expansion cone 335, the support 
member 320, expansion cone 325, and the anchoring device 330 are preferably 
- removed from the expanded expandable tubular nnember 335. 
5 In a prefenred embodiment, the opening 310 in the wellbore casing 300 is 

sealed off by the radially expanded tubular member 335. \n this manner, repairs to 
the wellbore casing 300 are optimally provided. More generally, the apparatus 315 
is used to repair or form wellbore casings, pipelines, and structural supports. 

Refem'ng to FIG. 4, an embodiment of a system 400 for applying an axial 
10 force to the expansion cones 130, 230. and 325 includes a lifting device 405. a first 
support member 410. a shock absorber 415, and a second support member 420. In 
a preferred embodiment, the system 400 is adapted to minimize the transfer of 
shock loads, created during the completion of the radial expanston of tubular 
members by the expansion cones 130, 230, and 325, to the lifting device 405. in 
15 this manner, the radial expanston of tubular members by the expansion cones 130. 
230 and 325 Is provided in an optimally safe manner. 

The lifting device 405 is supported at a surface location and is coupled to the 
first support nnember 410. The lifting device 405. may comprise any number of 
conventional commercially available lifting devices suitable for manipulating tubular 
20 members within a wellbore. 

The first support member 410 is coupled to the lifting device 405 and the 
shock absorber 415. The first support member 410 may comprise any number of 
conventional commercially available support members such as. for example, coiled 
tubing, a drill string, a wireline, braided wire, or a slick line. 
25 The shock absorber 415 is coupled to the first support member 410 and the 

second support member 420. The shock absort)er 415 is preferably adapted to 
absorb shock loads trarismitted from the second support member 420. The shock 
absort)er 415 may be any number of conventional oommercially available shock 
jabsort>ers. 

30 The second support member 420 is coupled to the shock absort>er 415. The 

second support member 420 is further preferably adapted to be coupled to one or 
more of the expansion cones 130. 230 and 325. 

In a preferred embodiment, during operation of the system 400, the fifting 
device applies an axial force to one of the expansion cones 130, 230 and 325 in 

35 order to radially expand tubular memt>ers. In a preferred emtxxiiment, upon ttie 



25791 .38.1 5 P83667GB08 

completion of the radial expansion process, wtien the expansion cones 130, 230 
and 325, exit the radially expanded tubular members, the sudden shocic loads 
generated are absorbed, or at least minimized, by the shock absorber 415. In this 
manner, the radial expansion of tubular members by pulling the expansion cones 
5 130, 230 and 325 using the lifting device 405 is provided in an optimally safe 
manner. 

Referring to FIG. 5. an embodiment of a coupling system 500 for use in the 
expandable tubular members 140, 240, and 335 will now be described. In a 
prefen'ed embodiment, the system 500 includes an upper ring 505. a sealing 

10 element 510, and a lower ring 515. In a prefen^ embodiment, the upper ring 505. . 
the sealing element 510, and the lower ring 515 are provided on the outer surfaces 
of the expandable tubular members 140, 240, and 335. In this manner, when the 
expandable tubular members 140, 240 and 335 are radially expanded, the upper 
ring 505, the sealing element 510, and the lower ring 515 engage the interior 

15 surface of the preexisting structure that the expandable tubular members 140, 240 
and 335 are coupled to. In a preferred emt>odiment, the upper and lower rings, 505 
and 515, penetrate the interior surface of the preexisting structure that the 
expandable tubular members 140, 240 and 335 are coupled to in order to optimally 
anchor the tubular members 140, 240 and 335 to the preexisting structure. In a 

20 . preferred embodiment, the sealing element 510 is compressed into contact with the 
interior surface of the preexisting structure that the expandable tubular members 
140, 240 and 335 are coupled to in order to optimally fluididy seal fhe interface 
between the tubular members 140, 240 and 335 and the preexisting structure. 

tn a prefenred embodiment, the upper and lower rings, 505 and 515, extend 

25 from the outer surfaces of the tubular members 140, 240 and 335 by a distance of 
about 1/64 to M Inches. In a prefened embodiment, the upper and lower rings. 505 
and 515. extend about 1/8' from the. outer surfaces of the tubular members 140. 
240, and 335 in order to optimally engage the preexisting staicture. 

tn a preferred embodiment, the sealing element 510 extends from the outer 

30 surfaces of the tubular members 140. 240 and 335 by a distance substantially equal 
to the extension of the upper and lower rings, 505 and 515, atx>ve the outer 
surfaces of the tubular members 140, 240 and 335. In a preferred embodiment, the 
sealing element 510 is fabricated from rubber in order to optimally fluididy seal and 
engage the preexisting structure. 
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In a preferred embodiment, the tubular members 140, 240 and 335 indude a 
plurality of the coupling systems 500. In a preferred embodiment, the coupling 
systems 500 are provided on the lower, intermediate, and upper portions of the 
tubular members 140, 240. and 335. 

Referring now to FIG. 6, a prefenred embodiment of an expandable tubular 
member 600 for use in the apparatus 115. 215 and 315 wtti be described. The 
tubular member 600 preferably includes a lower portion 605, an Intemwdiate portion 
61 0, and an upper portion 61 5. 

The lower portion 605 is coupled to the intermediate portion 610. In a 
preferred embodiment, the lower portion 605 is further adapted to mate with the 
anchoring devices 135. 235, and 330. In a preferred embodiment, the lower portion 
605 further preferably includes one or more slotted portions 620 for facilitating the 
radial expansion of the lower portion 605 by the anchoring devices 135, 235, and 
330. In this manner, the tower portion 605 of the tubular member 600 is preferably 
radially expanded by the anchoring devices 135, 235. and 330 into contact with the 
preexisting stmcture. Fuithemwe, in this manner, the lower portion 605 of the 
tubular member 600 is anchored to the preexisting stmcture prior to the initiation of 

the radial expansion process. 

The intennediate portion 610 Is coupled to the lower portion 605 and the 
upper portion 615. In a preferred embodiment, the wall thicknesses of the lower and 
intemiediate portions, 605 and 610, are less than the wall thickness of the upper 
portion 615 in order to facilitate the radial expansion of the tubular member 600. In 
a preferred embodiment, fhe lower and intermediate portions, 605 and 610, are 
preex|>anded to mate with the expansk>n cone. 

Referring to FIG. 7, a prefen-ed embodiment of an expandable tubular 
member 700 for use in the apparatus 115, 215 and 315 win be described. In a 
preferred embodiment, the tubular member 700 minvnizes the shock loads created 
upon ttw completion of the radial expansion process. In a prefen^d embodiment, 
the tubular member 700 Includes a lower portion 705, a lowrer transittonary portton 
710. an intermediate portion 715. an upper transifionary portton 720. an upper 
portion 725, and a seafing element 730. 

The lower portton 705 is coupled to the lovt^er transitlonary portton 710. The 
lower portton 705 is preferably adapted to mate virfth the expanston cone and the 
anchoring device. 
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The tower transitionary portion 710 is coupled to the lower portion 705 and 
the intermediate portion 715. In a preferred embodiment, the tower transitionary 
portion 710 is adapted to mate with the expansion cone. In a preferred 
embodiment, the wail thidcnesses of the lower portion 705 and the lower 

5 transitionary portion 710 are less than the wall thicknesses of the intermediate 
portion 715, the. upper transitionary portion 720 and the upper portion 725 in order to 
optimally facilitate the radial expansion process. 

The intemnediate portion 715 is coupled to the lower transitionary portion 710 
and the upper transitionary portion 720. In a prefen-ed embodiment, the outside 

10 diameter of the intennediate portion 715 is less than the wall thicknesses of the 
tower portion 705 and the upper portion 725. 

The upper transitionary portton 720 is coupled to the intermediate portion 
715 and the upper portion 725. 

The upper portion 725 is coupled to the upper transitionary portion 720. 

15 The sealing element 730 is coupled to the outskle surface of. the 

intermediate portion 715. In a preferred embodiment, tiie outside diameter of the 
sealing element 730 is less ttian or equal to ttie outside diameter of the lower portion 
705 and the upper portion 725 in order to optimally protect the sealing element 703 
during placement of ttie tubular member 700 within tiie preexisting stmcture. 

20 In a prefenBd embodiment, during the radial expansion of ttie tubular 

member 700 using ttie apparatus 115. 215 and 315, the preexpanston of the upper 
transitionary portion 720 and the upper portion 725 reduces the shock loads typically 
created during ttie end portion of ttie radial expansion process. In this manner, the 
radial expansion process is optimally provided in a safe manner. Furthermore, 

25 because ttie sealing element 730 is preferably recessed below the surfaces of the 
lower portion 705 and the upper portion 725, the sealing element 730 is optimally 
protected from damage during the placement of ttie tubular member 700 within ttie 
preexisting structure. 

Refening to FIG. 8, a preferred embodiment of an expandable tubular 

30 member 800 for use in ttie apparatus 115, 215 and 315 will be described. The 
tubular member 800 preferably includes a lower portion 805, an intemnediate portion 
810, and an upper portion 815. 

The lower portion 805 is coupled to the intennediate portion 810. In a 
preferred embodiment, the lower portion 805 is further adapted to mate with the 

35 expansion cones 130. 230, 325 and the anchoring devices 135, 235, and 330. 
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The intermediate portion 810 is coupled to the lower portion 805 and the 
upper portion 81 5. In a preferred embodinnent, the wall thicknesses of the lower and 
intemnediate portions, 805 and 810, are less than the wall thickness of the upper 
portion 81 5 in order to facilitate the radial expansion of the tubular member 800. In 
5 a preferred embodiment, the lower and intermediate portions, 805 and 810, are 
preexpanded to mate with the expansion cone. 

* 

The upper portion 815 is coupled to the intermediate portion 810. In a 
preferred embodiment, the upper portion 815 further preferably includes one or 
more slotted portions 820 for facilitating the radial expansion of the upper portion 

10 815 by the expansion cones 130. 230. and 325. In this manner, the upper portion 
815 of the tubular member 800 is preferably radially expanded by the expansion 
cones 130, 230, and 325 with minimal shock loads when the expansion cones 130, 
230 and 325 exit the expandable tubular member 800. 

Referring to FIG. 9, a preferred embodiment of a method of applying an axial 

IS force to the expansion cones 130, 230, and 325 will now be described. In a 
preferred embodiment, the axial displacement of the expansion cones 130, 230, and 
325 during the radial expansion process is provided by applying an axial fon:^ to the 
expansion cones 130, 230, and 325. in a prefenred embodiment, ttie axial force 
provided includes the application of a substantially constant axial force for some 

20 time periods and the application of increased axial force for other time periods in 
order to optimally facilitate the radial expansion process by minimizing the effects of 
frictton. In a preferred embodiment, the applicatton of the increased axial force is 
provided on a periodic basis in order to optimally provide a variable contact area 
between the expansion cone and the tutnjlar member being expanded. In an 

25 alternative embodiiDent, the application of the increased axial force is provided on a 
random basis in onjer to optimally provide a variable contact area between the 
expansion cone and ttie tubular rnember being expanded. In a preferred 
embodiment, the duty c^de of the application of constant and increased axial forces 
ranges from about 90/10 % to 60/40 % In order to optimally radially expand the 

30 tubular members. In a preferred embodiment, the ratio of the increased axial force 
to the substantially constant axial force ranges from about 1.5 to 1 to about 4 to 1 in 
order to optimally provkle a variable contact area between the expansion cone and 
the tubular member being expanded, promote more even wear of the expansion 
cone, and clean debris from the expansion cor^e surface. 

40 
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Referring to FIGS. 10a to lOi. an embodiment of an apparatus and method 
for forming a wellbore casing will now be described. As illustrated in FIG. 10a, a 
weilbore casing 1000 and an open hole wellbore section 1005 are provided in a 
subterranean formation 1010. The wellbore casing 1000 and open hole wellbore 
5 section 1005 nnay be orientated at any orientation ranging from the verb'cal to the 
horizontal. In a prefenred embodiment, a new section of wellbore casing is formed in 
the open hole wellbore section 1005 using an apparatus 1015. More generally, the 
apparatus 1015 is utilized to form or repair wellbore casings, pipelines, or structural 
supports. 

10 The apparatus 1015 preferably includes a first support member 1020, a 

second support memt)er 1025, an expansion cone 1030, an anchoring device 1035, 
an expandable tubular member 1040, one or more upper sealing members 1045. 
one or nnore lower sealing members 1050, and a flexible coupling element 1055. 

The first support member 1020 is preferably adapted to be coupled to a 

15 surface location. The first support member 1020 is further coupled to the anchoring 
device 1035. The first support member 1020 is preferably adapted to convey 
pressurized fluidic materials and/or electrical current and/or communication signals 
from a surface location to the anchoring device 1035. The first support member 
. 1020 may, for example, be conventional commercially available slick wire, braided 

20 wire, coiled tubing, or drilling stock material. 

The second support member 1025 is preferably adapted to be coupled to a 
surface tocation. The second support member 1025 is further coupled to the 
expansion cone 1030. The second support member 1025 is preferably adapted to 
permit the expansion cone 1030 to be axially displaced relative to the first support 

25 member 1020. The second support member 1025 may, for example, be 
conventional commercially available slick wire, brakled wire, coiled tubing, or drilling 
stock material. 

In an alternative embodiment, the support member 1020 is telescopically 
coupled to the support member 1025, and the support member 1025 coupled to a 
30 surface support memt>er. 

The expansion cone 1030 is coupled to the second support member 1025. 
The expansion cone 1030 is preferably adapted to radially expand ttie expandable 
tubular member 1040 when the expansion cone 1030 is axially displaced relative to 
the expandable tubular member 1040. In a preferred embodiment, the expansion 
35 cone 1 030 is provided substantially as disclosed in one or more of the following: (1) 
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U.S. Utility patent application serial no. 09/454,139, attorney docket no. 25791.3.02, 
filed on 12/3/1999, which datmed the benefit of the filing date of U.S. provisional 
patent application no. 60/111,293, attorney docket no: 25791.3, filed on 12/7/1998; 
(2) U.S. utility patent application serial no. 09/510,913, attorney docket no. 
5 25791.7.02, filed on 2/23/2000. which claimed the t>enefit of the filing date of U.S. 
provisional application no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent 
application serial no. 09/502,350, attorney docket no. 25791.8.02, filed on 
2/10/2000. which claimed the benefit of the filing date of U.S* provisional application 
no. 60/119,611, attomey docket no. 25791.8; (4) U.S. utility patent application serial 

10 no. 09/440,338, attomey docket no. 25791.9.02. filed on 11/15/1999, which claimed 
the benefit of the filing date of U.S. provisional applicatton no. 60/108,558, attorney 
docket no. 25791.9, filed on 11/16.1998; (5) U.S. provisional patent application no. 
60/183,546, filed on 2/18/2000; (6) U.S. utility patent application no. 09/523,460. 
attomey docket no. 25791.11.02, filed on 3/10/2000, v^ich claimed the benefit of 

15 the filing date of U.S. provisional applicatbn no. 60/124,042, filed on 3/11/1999; (7) 
U.S. utility patent application no. 09/512,895, attomey docket no. 25791.12.02, filed 
on 2/24/2000, which claimed the benefit of the filing dates of U.S. provisional 
application no. 60/121,841, attorney docket no. 25791.12, filed on 2/26/1999 and 
U.S. provisional applicatton no. 60/154,047, attomey docket no. 25791.29, filed on 

20 9/16/1999; (8) U.S. utility application no. 09/511,941, attomey docket no. 
25791.16.02, filed on 2/24/2000, which claimed the benefit of the filing date of U.S. 
provisional serial no. 60/121,907. attomey docket no. 25791.16, filed on 2/26/1999; 
(9) U.S. utility patent application no. 09/588,946, attomey docket no. 25791.17.02, 
filed on June 7, 2000, which claimed the benefit of the filing date of U.S. provisional 

25 patent application serial no. 60/137,998, attomey docket no. 25791.17, filed on 
6/7/1999; (10) U.S. utility patent applicatton no. 09/559,122, attomey docket no. 
25791.23.02. filed on 4/26/2000, which claimed the benefit of the filing date of U.S. 
provisional application no. 60/131.106. attomey docket no. 25791.23, filed on 
4/26/1999; (11) U.S. provisional application no. 60/146,203, attomey docket no. 

30 25791.25, filed on 7/29/1999; (12) U.S. provisional application no. 60/143,039, 
attomey dodcet no. 25791.26, filed on 7/9/1999; (13) U.S. provisional patent 
application serial no. 60/162,671, attomey docket no. 25791.27, filed on 11/1/1999; 
(14) U.S. provisional applicatton no. 60/159,039, attorney docket no. 25791.36. filed 
on 10/12.1999; (15) U.S. prtivisional patent application no. 60/159,033. attomey 

35 docket no. 25791.37. filed on 10/12/1999; and (16) U.S. provisional patent 
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application no. 60/165,228, attorney docket no. 25791.39, filed on 11/12/1999. the 
disclosures of which are incorporated herein by reference. 

m 

The anchoring device 1035 is coupled to the first support nnember 1020. 
The anchoring device 1035 is preferably adapted to be controllably coupled to the 
5 expandable tubular member 1040 and the open hole wellbore section 1005. In this 
manner, the anchoring device 1035 preferably controllably anchors the expandable 
tubular member 1040 to the open hole wellbore section 1005 to fadlltate the radial 
expansion of the expandable tubular member 1040 by the. axial displacement of the 
expansion cone 1030. 

10 In a prefenBd embodiment, the anchoring device 1035 includes one or more 

expandable elements 1060 that are adapted to controllably extend from the body of 
the anchoring device 1035 to engage both the flexible coupling element 1055 and 
the open hole wellbore section 1005. In a preferred embodiment, the expandable 
elements 1 060 are actuated using fluidic pressure. 

15 . In a preferred embodiment, the anchoring device 1035 further includes a 

fluid passage 1036 adapted to receive a ball plug or other similar vaMng element. 
In this manner, fluidic materials can be exhausted from the anchoring device 1035 
and the fluid passage 1036 can be controllably plugged. In a preferred embodiment, 
the anchoring device 1035 is any one of the hydraulically actuated packers 

20 commercially available from Halliburton Energy Services or Baker-Hughes, rnodified 
in accordance with the teachings of the present disclosure. 

In a preferred embodiment, the anchoring devices 135, 235, and 330 are 
also modified to includes a fluid passage that can be controllably plugged in order to 
permit fluMic materials to be exhausted from the anchoring devtees 135, 235, and 

25 330. 

The expandable tubular member 1040 is removably coupled to the 
expansion cone 1030. The expandable tubular mennber 1040 is further preferably 
coupled to the flexible coupling element 1 055. 

In a preferred embodiment, the expandable tubular member 1040 further 

30 includes a bwer section 1065. an intermediate section 1070. and an upper section 
1075. In a preferred embodiment, the lower secHon 1065 is coupled to the flexible 
coupling element 1055 in order to provide anchoring at an end portton of the 
expandable tubular member 1040. In a preferred embodiment the wall thickness of 
the lower and intemiediate sectk)ns, 1065 and 1070. are less than the wall thickness 

35 of the upper section 1075 in order to optimally couple the radially expanded portion 
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of the expandable tubular member 1040 to the wellbore casing 1000 and the open 
hole wellbore section 1005. • 
In a preferred embodiment, the expandable tubular member 1040 Is further , 
provided substantially as disclosed in one or more of the following: (1) U.S. utility i 
5 patent application serial no. 09/454,139, attorney docket no. 25791.3.02, filed on 
12/3/1999, which claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/111,293, attomey docket no. 25791.3, filed on 12/7/1998; (2) U.S. 

* 

utility patent application serial no. 09/510,913. attomey docket no. 25791.7.02. filed 
on 2/23/2000. which claimed tiie benefit of the filing date of U.S. provisional 

10 application no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent applicaUon 
serial no. 09/502.350. attomey docket no. 25791.8.02. filed on 2/10^000, which 
claimed the benefit of the filing date of U.S. provisional application no. 60/119.611, 
attomey docket no. 25791 .8; (4) U.S. utility patent applicatton serial no. 09/440,338. 
attomey docket no. 25791.9.02, filed on 11/15/1999. which claimed the benefit of 

15 the filing date of U.S. provisional application no. 60/108,558, attomey docket no. . 
25791.9, filed on 11/16.1998; (5) U.S. provisional patent application no. 60/183,546. 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523.460, attomey docket 
no. 25791.11.02, filed on 3/10/2000, which claimed tiie benefit of tiie filing date of 
U.S. provisional application no. 60/124.042. filed on 3/1 1/1999; (7) U.S. utility patent 

20 application no. 09/512,895. attomey dodtet no. 25791.12.02. filed on 2/24/2000, 
which claimed the benefit of the filing dates of U.S. provisional application no. 
60/121,841. attomey docket no. 25791.12, filed on 2/26/1999 and U.S. provisionai 
application no. 60/154.047. attomey docket no. 25791 .29^ filed on 9/16/1999; (8) 
U.S. utility application no. 09/511.941. attomey docket no. 25791.16.02. filed on 

■ 
I 

25 2/24/2000, which claimed the benefit of Uie filing date of U.S. provisional serial no. 
60/121,907, attomey docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588.946, attomey docket no. 25791.17.02, filed on June 7, 2000. ; 
which claimed the benefit of the filing date of U.S. provisk>nal patent applicatwn 
serial no. 60/137.^8. attomey docket no. 25791.17, filed on 6/7/1999; (10) U.S. 

I 

I 

30 utility patent application no. 09/559,122, attomey docket no. 25791.23.02, filed on 

4726/2000, which claimed the benefit of ttie filing date of U.S. provistonal applk:ation j 
no. 60/131.106, attomey docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provisionai application no. 60/146J203, attomey docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provisional application no. 60/143,039, attomey docket no. 

35 25791.26. filed on 7/9/1999; (13) U.S. provisk)nal patent application serial no. 
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60/162.671, attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159.039, attorney docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. provisional patent application no. 60/159,033, attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisional patent applicatk>n no. 60/165.228, 
5 attorney docket no. 25791.39. filed on 11/12/1999, the disclosures of which are 
incorporated herein by reference. 

In a preferred emtKxJiment, the expandable tubular member 1040 is further 
provkled in accordance with the teachings of erribodiments of expandable tubular 
members described above and illustrated in FIGS. 5-8. 

10 The upper sealing members 1045 are coupled to the outer surface of the 

upper portbn 1075 of the expandable tubular member 1040. The upper sealing 
members 1045 are preferably adapted to engage and fluididy seal the interface 
between the radially expanded expandable tubular member 1040 and the wellbore 
casing 1000. In a preferred embodiment, the apparatus 1015 includes a plurality of 

15 upper sealing nnembers 1045. 

» 

The lower sealing members 1050 are coupled to the outer surface of the 
upper portion 1075 of the expandable tubular member 1040. The kiwer sealing 
members 1050 are preferably adapted to engage and fluididy seal the interface 
between the radially expanded expandable tubular member 1040 and the open 

20 wellbore section 1005. In a prefen-ed embodiment, the apparatus 1015 includes a 
plurality of lower sealing members 1050. 

The flexible coupling element 1055 is coupled to the lower portton 1065 of 
the expandable tubular member 1040. The flexible coupling element 1055 is 
preferably adapted to radially expanded by the anchoring device 1035 into 

25 engagement within the walls of the open hole wellbore section 1005. In this 
manner, the lower portion 1065 of the expandable tubular member 1040 is coupled 
to the walls of the open hole wellbore section 1005. In a preferred emtxxliment, the 
flexible coupling element 1055 is a slotted tubular member. In a preferreid. 
embodiment, the flexible coupling element 1055 includes one or more hook 

30 elements for engaging the walls of the open hole wellt)ore section 1005. 

As illustrated in FIG. 10a, the apparatus 1015 is preferably positioned with 
the expandable tubular member 1040 posittoned in overiapping relation with a 
portion of the wellbore casing 1000. In this manner, the radially expanded tubular 
member 1040 is coupled to the bwer portion of the wellbore casing 1000. In a 

35 preferred embodiment, the upper sealing members 1045 are positioned in opposing 

45 
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relation to the lower portion of the wellbore casing 1000 and the lower sealing 
members 1050 are positioned in opposing relation to the walls of the open hole 
wellbore section 1005. In this manner, the interface between the radially expanded 
tubular member 1040 and the wellbore casing 1000 and open hole wellbore section 

5 1005 is optimally fluididy sealed. 

As illustrated in FIG. 10b, in a preferred embodiment, a quantity of a non- 
hardenable fluidic material is then injected into and then out of the apparatus 1015. 
in a preferred embodiment, the non-hardenable material is discharged from the 
apparatus 1015 using the valveable flow passage 1065. The non-hardenabie fluidic 

1 0 material may be any number of conventional commerctaliy available fluidic materials 
such as, for example, drilling mud. 

As illustrated in FIG. 10c, in a prefen^ embodiment, a quantity of a 
hardenable fluidic sealing rnaterial is then injected into and out of the apparatus 
1015. In a preferred embodiment, the hardenable fluidic sealing material is 

15 exhausted from the apparatus 1015 usirig the valveable flow passage 1065. In a 
preferred embodiment, the hardenable fluidic sealing material is permitted to 
completely fill the annular space between the tubular member 1040 and the open 
hole wellbore section 1005. The hardenable fluidic sealing material may be any 
number of conventional commercially available materials such as, for example, 

20 cement, slag mix and/or epoxy resin. In this manner, a fluidic sealing annular 
element is provided around the radially expanded tubular member 1 040. 

As illustrated in FIG. 10d. in a preferred embodiment, another quantity of a 
non-hardenable fluidic material is then injected into and out of the apparatus 1015. 
In a preferred embodiment, a bail plug or dart 1060, or other similar fluid passage 

25 blocking device, is placed into the non-hardenable fluid material. In a preferred 
embodiment, the ball plug 1080 then seats In and seals off the valveable fluid 
passage 1065. in this manner, the anchoring device 1035 is then pressurized to 
anchor the tubular member 1040 to the open hole wellbore section 1005. 

In an alternative embodiment, the valveable fluid passage 1065 includes a 

30 remote or pressure activated valve for seaTing off the vah^eable fluid passage 1065. 

As illustrated in FIG. lOe, in a preferred embodiment, the apparatus 1015 is 
then anchored to the open hole wellbore section 1005 using the anchoring device 
1035. In a preferred embodiment, the anchoring device 1035 is pressurized and the 
expandable element 1060 is radially extended from the anchoring device 1035 

35 causing the flexible coupling Element 1055 to radially expand into intimate contact 
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with the walls of the open hole wellbore section 1 005. In this manner, the lower 
section 1065 of the expandable tubular nnember 1040 is removably coupled to the 
walls of the open hole wellbore section 1005. 

As illustrated in FIG. lOf, the expansion cone 1030 is then axially displaced 
5 by applying an axial force to the second support member 1025. In a prefemed 
embodiment, the axial displacement of the expansion cone 1030 radially expands 
the expandable tubular member 1040 into intimate contact with the walls of the open 
hole wellbore section 1 005. 

In an alternative embodiment, as illustrated in FIG. lOg, the axial 

10 displacement of the expansion cone 1030 is enhanced by injecting a pressurized 
fluidic material into the annular space between the first support member 1020 and 
the second support member 1025. In this manner, an upward axial force is applied 
to the lower annular face of the expansion cone 1030 using the pressurized fluidic 
material. In this manner, a temporary need for increased axial force during the 

15 radial expansion process can be easily satisfied. 

In a prefened embodiment, the handenable fluidic sealing material is then 
permitted to at least partial cure. 

As illustrated in FIGS. lOh and lOi, after the expandable tubular member 
1040 has been radially expanded by the axial displacement of the expansion cone 

20 1030, the first support member 1020 and the anchoring device 1035 are preferably 
removed from expandable tubular member 1040 by de-pressurizing the anchoring 
device 1035 and then lifting the first support member 1020 and anchoring device 
1035 from the wellbore casing 1000 and the open hole wellbore section 1005. 

In a prefeaed embodiment, the resulting new section of wellbore casing 

25 includes the radially expanded tubular member 1040 and the outer annular layer of 
the cured fluidic sealing material. In this manner, a r>ew section of wellbore casing 
is optimally provided. More generally, the apparatus 1015 is used to form and/or 
repair wellbore casings, pipelines, and structural supports. 

Refening to FIGS. 11a to 11 g, an alternative embodiment of an apparatus 

30 and method for coupling an expandable tubular member to a preexisting structure 
will now be described. Referring to Fig.. 11a, a wellbore casing 1100 is positioned 
within a subtenranean fonration 1105. The wellbore casing 1 100 may be positioned 
in any orientation from the vertical direction to the horizontal direction. The wellbore 
casing 1100 further includes one or more openings 1110 that may have been the 

35 result of unintentional damage to. the wellbore casing 1100, or due to a prior 

47 
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perforation or fracturing operation performed upon the surrounding subterranean 
formation 1 105. As will be recognized by persons having ordinary skill in the art, the 
openings 1110 can adversely affect the subsequent operation and use of the 
wellbore casing 1 1 00 unless they are sealed off. 
5 In a prefenBd embodiment, an apparatus 1115 is utilized to seal off the 

openings 1110 in the wellbore casing 1100. More generally, the apparatus 1115 is 
preferably utilized to form or repair wellbore casings, pipelines, or structural 
supports. 

The apparatus 1115 preferably includes a first support member 1120, a 
10 second support member 1 125, an expansion cone 1 130, an anchoring device 1 135, 
and expandable tubular member 1140, and one or more sealing members 1145. 

The first support member 1120 Is preferably adapted to be coupled to a 
surface location. The first support member 1 120 is further coupled to the anchoring 
device 1135. The first support member 1120 is preferably adapted to convey 
15 pressurized fluidic materials and/or electrical current and/or oommunication signals 
from a surface location to the anchoring device 1135. The first support member 
1120 preferably has a substantially hollow annular cross sectional shape. The first 
support member 1120 may, for example, be. fabricated from conventional 
commercially available slick wire, braided wire, coiled tubing, or drilling stock 
20 material. 

The second support member 1125 is preferably adapted to be coupled to a 
surface location. The second support member 1125 is further coupled to the 
expansion cone 1130. The second support member 1125 is preferably adapted to 
pennit the expansion cone 1130 to be axially displaced relative to the first support 
•25 member 1120. The second support member 1125 may, for example, be 
conventional commercially available slick wire, braided wire, coiled tubing, or drilling 
stock material. 

In a prefenred embodiment, the first support member 1120 is coupled to a 
surface locatkDn by a slip joint and/or sliding sleeve apparatus that is concentrically 

« 

30 coupled to the second support memt>er 1 1 25. 

The expansion cone 1130 is coupled to the second support member 1125. 
The expansk)n cone 1130 is preferably adapted to radially expand the expandable 
tubular member 1140 when the expansion cone 1130 is axialty displaced relative to 
the expandable tubular member 1140. In a preferred embodiment, the expansion 

35 cone 1 130 is provided substantially as disclosed in one or more of the following: (1) 
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U.S. Utility patent application serial no. 09/454,139, attorney docket no. 25791.3.02, 
filed on 12/3/1999, wtiich claimed the benefit of the filing date of U.S. provisional 
patent application no. 60/111,293. attorney docket no. 25791.3. filed on 12/7/1998; 
(2) U.S. utility patent application serial no. 09/510,913, attorney docket no. 
25791 .7.02, filed on 2/23/2000, wtiich cjaimed the benefit of the filing date of U.S. 
provisional application no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent 
applicatkjn serial no. 09/502.350. attorney docket no. 25791.8.02. filed on 
2/10/2000. which claimed the benefit of the filing date of U.S. provistonal applicatton 
no. 60/1 19,61 1 . attorney docket no. 25791 .8; (4) U.S. utility patent application serial 
no. 09/440,338. attorney docket no. 25791.9.02. filed on 11/15/1999. which claimed 
the benefit of the filing date of U.S. provisional application no. 60/108,558. attorney 
docket no. 25791.9, filed on 11/16.1998; (5) U.S. provistonal patent application no. 
60/183.546, filed on 2/18/2000; (6) U.S. utility patent appilication no. 09/523,460. 
attorney docket no. 25791.11.02. filed on 3/10/2000. which claimed the benefit of 
the filing date of U.S. provistonal application no. 60/124,042. filed on 3/11/1999; (7) 
U.S. utility patent application no. 09/512,895. attorney docket no. 25791.1^02, filed 
on 2/24/2000. virtiich daimed the benefit of the filing dates of U.S. provisional 
application no. 60/121,841, attorney docket no. 25791.12. filed on 2C6/1999 and 
U.S. provistonal applicatton no. 60/154,047. attorney docket no. 25791.29. filed on 
9/16/1999; (8) U.S: utility application no. 09/511,941, attorney docket no. 
25791.16.02. filed on 2/24/2000, which claimed the benefit of the filing date of U.S. 
provistonal serial no. 60/121,907. attorney docket no. 25791.16. filed on 2/26/1999; 
(9) U.S. utility patent application no. 09/588.946. attorney docket no. 25791.17.02. 
fitod on June 7. 2000. which claimed ttie benefit of the filing date of U.S. provistonal 
patent application serial no. 60/137,998, attorney docket no. i25791.17. filed on 
6/7/1999; (10) U.S. utility patent appBcation no. 09/559.122. attorney docket no. 
25791.23.02. fited on 4/26^000. which claimed the benefit of Uie filing date of U.S. 
provisional application no. 60/131.106. attorney docket no. 25791.23. filed on 
4/26/1999; (11) U.S. provisional application no. 60/146,203. attorney docket no. 
25791.25. filed on 7/29/1999; (12) U.S. provistonal application no. 60/143.039. 
attorney docket no. 25791.26. filed on 7/9/1999; (13) U.S. provisional patent 
application serial no. 60/162.671. attorney docket no. 25791.27. fitod on .11/1/1999; 
(14) U.S. provistonal application no. 60/159,039. attorney docket no. 25791.36. filed 
on 10/12.1999; (15) U.S. provistonal patent application no. 60/159.033. attorney 
docket no. 25791.37. filed on 10/12/1999; and (16) U.S. provistonal patent 

49 
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application no. 60/165.228, attorney docket no. 25791.39, filed on 11/12/1999, the 
disclosures of which are incorporated herein by reference. 

The anchoring device 1135 Is coupled to the first support mennt>er 1120. 
The anchoring device 1135 is preferably adapted to be controllably coupled to the 

5 expandable tubular member 1 140 and the wellbore casing 1 100. In this manner , the 
anchoring device 1135 preferably controllably anchors the expandable tubular 
member 1140 to the wellbore casing 1100 to facilitate the radial expansion of the 
expandable tubular member 1140 by the axial displacement of the expansion cone 
1130. In a preferred embodiment, the anchoring device 1135 includes one or nriore 

10 expandable elements 1 150 that are adapted to controllably extend firom the body of 
the anchoring device 1135 to engage both the expandable tubular member 1140 
and the wellbore casing 1 100. In a preferred embodiment, the expandable elements 
1 150 are actuated using fluidic pressure. In a preferred embodiment, the anchoring 
device 1135 is any one of the hydraulically actuated packers commercially available 

15 from Halliburton Energy Sen/ices or Baker-Hughes modified in accordance virilh the . 
teachings of the present disclosure. 

The expandable tubular member 1140 is removably coupled to the 
expansion cone 1130. The expandable tubular member 1140 is further preferably 
adapted to be removably coupled to the expandable elements 1 150 of the anchoring 

20 device 1135. In a prefen-ed embodiment, the expandable tubular member 1140 
includes one or more anchoring windows 1155 for pemiittlng the expandable 
elements 1150 of the anchoring device 1135 to engage the wellbore casing 1100 
and the expandable tubular member 1 140. 

In a prefen^d embodiment, the expandable tubular member 1140 further 

25 includes a lower section 1160, an intemiediate secdon 1165, and an upper sectton 
1170. In a preferred embodiment, the lower section 1160 rests upon and is 
supported by the expansion cone. 1130. In a preferred embodiment, the 
intermediate section 1165 includes the anchoring windows 1155 in order to provide 
anchoring at an intemnediate portion of the expandable tubular member 1 140. 

30 In a preferred embodiment the expandable tubular member 1140 Is further 

provkled substantially as disctosed in one or more of the following: (1) U.S. utility 
patent application serial no. 09/454,139. attorney docket no. 25791.3.02, filed on 
12/3/1999. which claimed the benefit of the filing date of U.S. provisional patent 
applfcatton no. 60/1 1 1 ,293, attorney docket no. 25791 .3, filed on 1 2/7/1 998; (2) U.S. 

35 utility patent application serial no. 09/510.913, attorney docket no. 25791.7.02. filed 

50 
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on 2/23/2000. which claimed the benefit of the filing date of U.S. provisional 
application no.. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09^2,350. attorney docket no. 25791.8.02, filed on 2/10/2000. which 
claimed the benefit of the filing date of U.S. provisional application no. 60/119.611. 

5 attorney docket no. 25791 .8; (4) U.S. utility patent application serial no. 09/440.338. 
attorney docket no. 25791.9.02. filed on 11/15/1999. which claimed the benefit of 
the filing date of U.S. provisional application no. 60/108.558. attorney docket no. 
25791.9. filed on 11/16.1998; (5) U.S. jMOvislonal patent applicatbn no. 60/183.546. 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523,460. attorney, docket 

10 no. 25791.11.02, filed on 3/10/2000. which claimed the benefit of the filing date of 
U.S. provisional applicatfon no. 60/124.042. filed on 3/11/1999; (7) U.S. utility patent 
application no. 09/512.895. attorney docket no. 25791.12.02. filed on 2/24/2000. 
which claimed the benefit of ttie filing dates of U.S. provisional application no. 
60/121,841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 

15 appBcation no. 60/154,047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility applicatiion no. 09/511.941, attorney docket no. 25791.16.02. filed on 
2/24/2000. which claimed the benefit of the filing date of U.S. provistonal serial no. 
60/121 ,907, attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
application no. 09^88,946. attorney docket no. 25791.17.02, filed on June 7. 2000. 

20 which claimed the benefit of the filing date of U.S. provisional patent application 
serial no. 60/137,998, attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent applicatton no. 09/559,122, attorney docket no. 25791.23.02, filed on 
4/26/2000, which claimed the benefit of the filir^ date of U.S. provisional applicatton 
no. 60/131,106, attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 

25 provisional application no. 60/146.203. attorn^ docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provistonal application no. 60/143,039. attorney docket no. 
^791.26. filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162.671, attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provistoiial 
application no: 60/159.039. attorney docket no. 25791.36. filed on 10/12,1999; (15) 

30 U.S. provisional patent application no. 60/159,033. attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165,228. 
attorney docket no. 25791.39. filed on 11/12/1999, the disclosures of which are 

inoorporaled herein by reference. 

The sealing members 1145 are coupled to the outer surface of the 
35 expandable tubular member 1140. The sealing members 1145 are preferably 
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adapted to engage and fluididy seal the interface between the radially expanded 
expandable tubular member 1140 and the wellbore casing 1100. In a preferred 
embodiment, the apparatus 1115 Includes a plurality of sealing members 1 145. In a 
preferred embodiment, the sealing members 1 145 surround and isolate the opening 
5 1110. 

As illustrated in FIG/ 11a. the apparatus 1115 is preferably positioned within 
the wellbore casing 1100 with the expandable tubular member 1140 positioned in 
opposing relation to the opening 1110. In a preferred embodiment, the apparatus 
1115 includes a plurality of sealing members 1145 that are positioned above and 

10 below the opening 1110. In this manner, the radial expansion of the expandable 
tubular member 1 140 optimally fluididy isolates the opening 1110. 

As illustrated in FIG. lib, the apparatus 1115 is then anchored to the 
wellbore casing 1100 using the anchoring device 1135. In a preferred embodiment, 
the anchoring device 1135 is pressurized and the expandable element 1150 is 

15 extended from the anchoring deyice 1135 through the corresponding anchoring 
window 1155 in the expandable tubular member 1140 into intimate contact with the 
wellbore casing 1100. In this manner, the intemnediate section 1165 of the 
expandable tubular member 1 140 Is renwvably coupled to the wellbore casing 1 100. 
In an alternative embodiment a compressible cement and/or epoxy is then 

20 injected into at least a portion of the annular space between the unexpended portion 
of the tubular member 1140 and the wellbore casing 1100. The compressible 
cement and/or epoxy is then permitted to at least partially cure prior to the initiation 
of ttw radial expansion process. In ttiis manner, an annular structural support and 
flutdic seal is provided around the tubular member 1 140. 

25 As illustrated in FIG. 11c. in a preferred embodiment, the expansion cone 

1130 is tfien axially displaced by applying an axial force to Uie second support 
member 1 125. In a preferred embodiment, tt^ axial displacement of the expansion 
cone 1130 radially expands ttie lov^r section 1160 of the expandable tubular 
member 1 140 Into Intimate contact wfth the vi«lls of ttie wellbore or Vns wellbore 

30 casing 1100. 

As Illustrated in FIG. lid, in a preferred embodiment, ttie axial displacement 
of ttie expansion cone 1 130 is stopped once ttie expansion cone 1 130 contacts ttie 
tower portion of the anchoring device 1 135. 
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As illustrated in FIG. 11e, in a preferred embodiment, the anchoring device 
1135 is then decoupled from the wellbore casing 1100 and the expandable tubular 
member 1140. 

As illustrated in FIG. 1 1f. in a preferred embodiment, the axial displacement 
of the expansion cone 1130 is then resunned. In a preferred embodiment, the 
anchoring device 1135 is also axial displaced. In this manner, the lower section 
1160 of the expandable tubular member 1140 Is self-anchored to the wellbore 
casing 1 100. In a preferred embodiment, the lower section 1 160 of the expandable 
tubular member 1140 includes one or more outer rings or other coupling members 
to facilitate the self-anchoring of the lower section 1160 of the expandable tubular 
member 1 140 to the wellbore or the wellbore casing 1 100. 

As illustrated in FIGS. 11g, after the expandable tubular member 1140 has 
been completely radially expanded by the axial displacement of the expansion cone 
1130. the 1110 in the wellbore casing 1100 is sealed off by the radially expanded 
tubular member 1140. In this manner, repairs to the wellbore casing 1100 are 
optimally provided. More generally, the apparatus 1115 is used to repair or fonn 
wellbore casings, pipelines, and structural supports. In a prefenned embodinrient, the 
inside diameter of the radially exparided tubular meniber 1140 is substantially 
constant 

Referring to FIGS. 12a to 12d, an altemative embodiment of an apparatus 
and method for coupling an expandable tubular nr\qmber to a preexisting stnicture 
will now be described. Referring to Fig. 12a, a wellbore casing 1200 is positioned 
within a subterranean formation 1205. The wellbore casing 1200 may be positioned 
in any orientation from the vertical direction to the horizontal direction. The wellbore 
casing 1200 further includes one or more openings 1210 that may have been the 
result of unintentional damage to the wellbore casing 1200, or due to a prior 
perforation or fracturing operation perfomned upon the sun-ounding subterranean 
fonnation 1205. As wiU be recognized by persons having onJinary skill in the art, the 
openings 1210 can adversely affect the subsequent operation and use of the 
wellbore casing 1200 unless they are sealed off. 

In a preferred embodiment, an apparatus 1215 is utilized to seal off the 
openings 1210 in the wellbore casing 1200. More generally, the apparatus 1215 is 
preferably utilized to forni or repair wellbore casings, pipelines, or stmctural 
supports. 
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The apparatus 1215 preferably includes a support member 1220, an 
expandable expansion cone 1225, an expandable tubular member 1235, and one or 
more sealing members 1240. 

The support member 1 220 is preferably adapted to be coupled to a surface 

5 location. The support member 1220 is further coupled to the expandable expansion 
cone 1225. The support member 320 is preferably adapted to convey pressurized 
fiuidic materials and/or electrical current and/or communication signals from a 
surface location to the expandable expansbn cone. The support member 1220 
may, for example, be conventional commercially available slide wire, braided wire, 

10 coiled tubing, or drilling stock material. 

The expandable expansion cone 1225 is coupled to the support member 
1220. The expandable expansion cone 1225 is preferably adapted to radially 
expand the expandable tubular member 1235 when the expandable expansion cone 
1225 is axlally displaced relative to the expandable tubular member 1235. The 

15 expandable expansion cone 1225 is further preferably adapted to radially expand at 
least a portion of the expandable tubular member 1235 when the expandable 
expansion cone 1225 is controllably radially expanded. The expandable expanston 
cone 1225 may be any number of conventional commercially available radially 
expandable expansion cones. In a preferred embodiment, the expandable 

20 expansion cone 1225 is provided substantially as disclosed in U.S. Patent No. 
5,348,095, the disdosure of which is incorporated herein by reference. 

In a preferred embodiment, the expansion cone 1225 is further provided 
substantially as disdosed in one or more of the following: (1)'U.S. utility patent 
application serial no. 09/454,139, attorney docket no. 25791.3.02, filed on 

25 12/3/1999, which daimed the benefit of the filing date of U.S. provisional patent 
application no. 60/111,293. attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510,913. attomey docket no. 25791.7.02, filed 
on 2/23/2000, which daimed the benefit of the filing date of U.S. provisfonal 
application no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent applicatton 

30 serial ho. 09/502,350, attorney docket no. 25791.8.02. filed on 2/10/2000, which 
daimed the benefit of the filing date of U.S. provisional application no. 60/119,611, 
attomey docket no. 25791 .8; (4) U.S. utility patent application serial no. 09/440,338, 
attomey docket no. 25791.9.02. filed on 11/15/1999, which daimed ttie benefit of 
ttie filing date of U.S. provisional application no. 60/108,558, attomey docket no. 

35 25791.9. filed on 11/16.1998; (5) U.S. provistonal patent application no. 60/183.546, 
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filed on 2/18/2000; (6) U.S. utility patent application no. 09/523.460. attorney docket 
no. 25791.11.02, filed on 3/10/2000. which claimed the benefit of the filing date of 
U.S. provisional application no. 60/124.042, filed on 3/11/1999; (7) U.S. utility patent 
application no. 09/512,895.. attorney docket no. 25791.12.02. filed on 2/24/2000. 

5 which claimed the benefit of the filing dates of U.S. provisional application no. 
60/121.841. attorney docket no.. 25791.12, filed on 2/26/1999 and U.S. provisional 
application no. 60/154,047. attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941. attorney docket no. 25791.16.02. filed on 
2/24/2000, which claimed the benefit of the filing date of U.S. provisional serial no. 

10 60/121,907. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utirrty patent 
application no. 09/588.946. attorney docket no. 25791.17.02, filed on June 7. 2000, 
which claimed the t>enefit of the filing date of U.S. provisional patent application 
serial no. 60/137.998, attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559,122, attorney docket no. 25791.23.02, filed on 

15 4/26/2000, which claimed the benefit of the filing date of U.S. provisional application 
no. 60/131,106, attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provisional application no. 60/146.203, attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisional application no. 60/143,039, attorney docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provisional patent application serial no. 

20 60/162,671. attorney docket no. 25791.27. filed on 1 1/1/1999; (14) U.S. provisional 
application no. 60/159,039, attomey docket no. 25791.36, filed on 10/12.1999; (15) 
U.S. provisfonal patent application no. 60/159,033, attomey docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165.228. 
attorney docket no. 25791.39, filed on 11/12/1999, ttie disclosures of which are 

25 incorporated herein by reference. 

The expandable tubular member 1235 is renrK>vably coupled to the 
expansion cone 1225. In a preferred embodiment, the expandable tubular member 
1235 includes one or more engagenrient devices 1250 that are adapted to couple 
with and penetrate the welltfore casing 1200. In ttiis manner, the expandable 

30 tubular member 1235 is optimally coupled to the wellbore casing 1200. In a 
preferred embodiment, the engagement devices 1250 include teeth for biting into 
the surface of the wellbore casing 1200. 

In a preferred embodiment, the expandable tubular nr^ember 1235 further 
includes a lower section 1255, an intennediate sectton 1260, and an upper section 

35 1265. In a prefenred enrtfxxlinrient, the lower section 1255 includes the engagement 
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devices 1250 in order to provide anchoring at an end portion of the expandable 
tubular member 1235. In a preferred embodiment, the wall thickness of the lower 
and intemnediate sections, 1255 and 1260, are less than the wall thickness of the 
upper sectton 1265 in order to optimally factlttate the radial expansk>n of the lower 
5 and Intemnediate secttons, 1255 and 1260. of the expandable tubular memt)er 1235. 
In an alternative embodiment, the tower section 1255 of the expandable tubular 
member 1235 is slotted in order to optimally fadlitate the radial expansion of the 
kswer section 1255 of the expandable tubular member 1235 using the expandable 
expanston cone 1225. 

10 In a preferred embodiment, the expandable tubular member 1235 is further 

provided substantially as disclosed in one or more of the following: (1) U.S. utility 
patent applicatton serial no. 09/454,139, attorney docket no. 25791.3.02, filed on 
12/3/1999, which claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/1 1 1 ,293, attorney docket no. 25791 .3, filed on 1 2/7/1 998; (2) U.S. 

15 utility patent application serial no. 09/510.913, attorney docket no. 25791.7.02. filed 
on 2/23/2000, which claimed the benefit of the filing date of U.S. provisional 
appltcatton no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent application . 
serial no. 09/502.350, attorney docket no. 25791.8.02, filed on 2/10/2000, which 
claimed the benefit of the filing date of U.S. provistonal application no. 60/119,611, 

20 atlomey docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440,338, 
attorney docket no. 25791.9.02. filed on 11/15/1999, which claimed the benefit of 
the filing date of U.S. provisional application no. 60/108,558, attorney docket no. 
25791.9, filed on 1 1/16.1998; (5) U.S. provisional patent application no. 60/183,546, 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523.460, attorney docket 

25 no. 25791.11.02, filed on 3/10/2000, which claimed the benefit of the filing date of 
U.S. provisional application no. 60/124.042. filed on 3/11/1999; (7) U.S. utility patent 
application no. 09/512.895. attomey docket no. 25791.12.02, filed on 2/24/2000, 
which claimed the benefit of the filing dates of U.S. provistonal application no. 
60/121.841. attomey docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 

30 applicatton no. 60/154,047. attomey docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility applicatk>n no. 09/511,941, attomey docket no. 25791.16.02. filed on 
2/24/2000, which Claimed the benefit of the filing date of U.S. provisional serial no. 
60/121,907, attomey docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
applicatton no. 09/588.946, attomey docket no. 25791.17.02, filed on June 7, 2000, 

35 which claimed the benefit of the filing date of U.S. provisional patent application 
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serial no. 60/137,998, attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559.122, attorney docket no. 25791.23.02. filed on 
4/26/2000, which claimed the benefit of the filing date of U.S. provisional application 
no. 60/131.106. attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 

5 provisional application no. 60/146.203. attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provisional application no. 60/143,039, attorney docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162,671, attorney docket no. 25791.27, filed on 11/1/1999; (14). U.S. provisional 
appBcatton no. 60/159,039. attorney docket no. 25791.36, filed on 10/12.1999; (15) 

10 U.S. provisional patent appHcation no. 60/159.033, attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165,228, 
attorney docket no. 25791.39, filed on 11/12/1999, the disclosures of which are 
incorporated herein by reference. 

The sealing members 1240 are preferably coupled to the outer surface of Uie 

» 

15 . upper portion 1265 of the expandable tubular meml>er 1235. The sealing members 
1240 are preferably adapted to engage and fluidicly seal the interface between the 
radially expanded expandable tubular member 1235 and the wellbore casing 1200. 
In a preferred embodiment, ttie apparatus 1215 includes a plurality of sealing 
members 1240. In a preferred embodiment the sealing members 1240 sunround 

20 and isolate ttie opening 1210. 

As illustrated in FIG. 12a. the apparatus 1215 is preferably positioned within 
the wellbore casing 1200 witti the expandable tubular nnember 1235 positioned in 
opposing relatton to the opening 1210. In a preferred embodiment, the apparatus 
1215 includes a plurality of sealing members 1240 that are positioned above and 

25 below the opening 1210. In ttiis manner, the radial expansion of the expandable 
tubular member 1235 optimally flutdtely folates the opening 121 0. 

As illustrated in FIG. 12b, ttie expandable tubular member 1235 of ttie 
apparatus 1215 Is ttien anchored to ttie wellbore casing 1200 by expanding ttie 
expandable expanston cone 1225. into contact with the lower sectton 1255 of the 

30 expandable tubular member 1235. In a prefen^d embodiment the lower section 
1255 of the expandable tubular rhember 1235 is radially expanded into intimate 
contact viritti ttie wellbore casing 1200. In a preferred embodiment ttie engagement 
devices 1250 are Uiereby coupled to, and at least partially penetrate into, the 
wellbore casing 1200. In ttiis manner, ttie lower section 1255 of the expandable 

35 tubular member 1 235 is optimally coupled to ttie wellbore casing 1 200. 
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In an alternative embodiment, a compressible cement and/or epoxy Is then 
injected into the annular space between the unexpended portion of the tubular 
member 1235 and the weilbore casing 1200. The compressible cement and/or 
epoxy may then be permitted to at least partially cure prior to the initiation of the 
5 radial expansion process. In this manner, an annular structural support and fluidic 
seal is provided around the tubular member 1235. 

As illustrated in FIG. 12c, the expandable expansion cone 1225 is then 
axialiy displaced by applying an axial force to the support member 1220. In a 
prefened embodiment, the axial displacement of the expansion cone 1225 radially 
10 expands the expandable tubular member 1235 into intimate contact with the walls of 
the weilbore casing 1 200. 

As illustrated in FIG. 12d, in a preferred embodiment, after the expandable 
tubular member 1235 has been radially exparKled by the axial displacement of the 
expandable expansion cone 1235. the opening 1210 in the weilbore casing 1200 is 
15 sealed off by the radially expanded tubular member 1235. In this manner, repairs to 
the weilbore casing 1200 are optimally provided. More generally, the apparatus 
1215 is used to repair or form weilbore casings, pipelines, and structural supports. 

Referring to FIGS. 13a to 13d, an altemative embodiment of an apparatus 
and method for coupling an expandable tubular member to a preexisting structure 
20 win now be described. Referring to Fig. 13a, a weilbore casing 1300 is positioned 
within a subterranean formation 1305. The weilbore casing 1300 may be positioned 
in any orientation from the vertical direction to the horizontal direction. The weilbore 

* 

casing 1300 further includes one or more openings 1310 that may have been the 

result of unintentional damage to the weilbore casing 1300, or due to a prior 
25 perforation or fracturing operation performed upon the sumounding subterranean 

formation 1305. As wilj be recognized by persons having ordinary skill in the art, the 

openings 1310 can adversely affect the subsequent operation and use of the 

weilbore casing 1 300 unless they are sealed off. 

In a preferred embodiment, an apparatus 1315 is utilized to seal off the 
30 openings 1310 in the welllx>re casing 1300. More generally, the apparatus 1315 is 

preferably utilized to forni or repair weilbore casings, pipelines, or structural 

supports. 

The apparatus 1315 preferably includes a support member 1320, an 
expansion cone 1325, an expandable tubular member 1335, a heater 1340, and one 
35 or more sealing memt^ers 1 345.' 
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The support member 1 320 is preferably adapted to be coupled to a surface 
location. The support member 1320 is further coupled to the expansion cone 1325. 
The support member 1320 is preferably adapted to convey pressurized fluidic 
materials and/or electrical current and/or communication signals from a surface 

5 location to the expansion cone 1325 arKl heater 1340. The support member 1320 
may, for example, be conventional commercially available slick wire, braided wire, 
coiled tubing, or drilling stock material. 

The expansion cone 1325 is coupled to the support member 1320. The 
expansion cone 1325 is preferably adapted to radially expand the expandable. 

10 tubular member 1335 when the expansion cone 1325 is axially displaced relative to 
the expandable tubular member 1335. The expansion cone 1325 may be any 
number of conventional commercially available exparision cones. 

In a prefened embodiment, the expansion cone 1325 is further provided 
substantially as disclosed in one or more of the following: (1) U.S. utility patent 

15 application serial no. 09/454,139, attorney docket no. 25791.3.02, filed on 
12/3/1999, which claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/1 1 1.293, attomey docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510,913. attomey docket no. 25791.7.02, filed 
on 2/23/2000. which claimed the benefit of the filing date of U.S. provisional 

20 application no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent applicatton 
serial no. 09/502.350, attomey docket no. 25791.8.02. filed on 2/10/2000, which 
claimed the benefit of the'filing date of U.S. provisional application no. 60/119,611. 
attonr>ey docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440.338. 
attomey docket no. 25791.9.02, filed on 11/15/1999. which claimed the benefit of 

25 the filing date of U.S. provisional application no. 60/108.558, attomey docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provistonal patent application no. 60/183.546. 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523.460. attomey docket 
no. 25791.11.02. filed on 3/10/2000. which claimed the benefit of the filing date of 
U.S. provisional application no. 60/124,042. filed on 3/11/1999; (7) U.S. utility patent 

30 applicatk)n no. 09/512.895. attomey docket no. 25791.12.02, filed on 2/24/2000, 
which claimed the benefit of the filing, dates of U.S. provisional applteatton no. 
60/121,841, attomey docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 
application no. 60/154.047. attomey docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility applicafion no. 09/511.941. attomey docket no. 25791.16.02. filed on 

35 2/24/2000. which claimed the. benefit of the filing date of U.S. provisional serial no. 
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60/121.907, attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588.946, attorney docket no. 25791.17.02. filed on June 7, 2000. 
which claimed the benefit of the filing date of U.S. provisional patent application 
serial no. 60/137.998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
5 utility patent application no. 09/559.122. attorney docket no. 25791.23.02. filed on 
4/26/2000. which claimed the benefit of the filing date of U.S. provisional application 
no. 60/131.106. attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provisional application no. 60/146.203. attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provisional appIicaOon no. 60/143.039. attorney dockcft no. 

10 25791.26. filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162.671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159.039. attorney docket no. 25791.36, filed on 10/12.1999; (15) 
U.S. provisional patent application no. 60/159.033, attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165.228. 

15 attorney docket no. 25791.39. filed on 11/12/1999. the disclosures of which are 
Incorporated herein by reference. 

The expandable tubular member 1335 is removably coupled to the 
expansion cone 1325. In a preferred embodiment,, the expandable tubular member 
1335 includes one or more engagement devices 1350 that are adapted to couple 

20 with and penetrate the wellbore casing 1300. In this manner, the expandable 
tubular member 1335 is optimally coupled to the wellbore casing 1300. In a 
prefeaed embodiment, the engagement devices 1350 include teeth for biting into 
the surface of the wellbon^ casing 1300. 

In a preferred erhbodiment. the expandable tubular member 1335 further 

25 includes a lower section 1355, an intermediate section 1360, and an upper section 

• * • * 

1365. In a prefenBd emt>odiment. the lower section 1355 includes the. engagement 
devices 1350 in order to provide anchoring at an end portion of the expandable 
tubular member 1335. In a preferred embodiment, the wall thickness of the tower 
and intermediate sections, 1355 and 1360, are less than ttie wall thickness of the 

30 upper section 1365 in order to optimally facHitate thia radial expansion of the lower 
and intermediate sections. 1355 and 1360« of the expandable tubular member 1335. 

In a preferred embodiment the lower sectton 1355 of the expandable tubular 
member 1335 includes one or more shape memory metal inserts 1370. In a 
preferred embodinr)ent, the inserts 1370 are adapted to radially expand ttie tower 

35 section 1355 of the expandable tubular member 1335 into intinuite contact with the 
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wellbore casing 1300 when heated by the heater 1340. The shape hnemory metal 
inserts 1370 may be. fabricated from any number of conventional convnerdally 
available shape memory alloys such as, for example, NiTi or NiTiNOL using 
conventional forming processes such as, for example, those described in U.S. 

5 Patent Nos. 5,312,152, 5,344,506, and 5,718,531, the; disclosures of which are 
incorporated herein by reference. In this manner, the shape memory metal inserts 
1370 preferably radially expand the lower section 1355 of the expandable tubular 
member 1335 v«^n the inserts 1370 are heated to a temperature above their 
transfonmation temperature using the heater 1340. In a preferred embodiment, the 

10 transformation temperature of the inserts 1370 ranges from about 250^ F to 450^ F. 
In a prefen-ed embodiment, the material composition of the lower section 1 355 of the 
expandable tubular member 1335 is further selected to maximi2B the radial 
expansion of the lower section 1355 during the transformation process. 

In a preferred embodiment, the inserts 1370 are positioned within one or 

15 more corresponding recesses 1375 provided in the lower section 1355 of the 
expandable tubular member 1335. Altematively, the inserts 1370 are completely 
contained within the lower section 1 355 of the expandable tubular member 1 335. 

In a prefenred embodiment, the expandable tubular member 1335 is further 
provided substantially as disclosed in one or more of the following: (1) U.S. utility 

20 patent application serial no. 09/454,139, attorney docket no. 25791.3.02, filed on 
12/3/1999, which claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/111.293. attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510,913, attorney docket no. 25791.7.02, filed 
on 2/23/2000, which claimed the benefit of the filing date of U.S. provisk)nal 

25 application no. 60/121,702. filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350. attomey docket no. 25791.8.02, filed on 2/10/2000, which 
claimed the benefit of the filing date of U.S. provisional application no. 60/119,611. 
attomey docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440,338, 
attomey docket no. 25791.9.02. filed on 11/15/1999. which claimed the benefit of 

30 the filing date of U.S. provisional application no. 60/108,558, attomey docket no. 
25791.9, filed on 1 1/16.1998; (5) U.S. provisional patent application no. 60/183,546. 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523,460, attomey docket 
no. 25791.11.02, filed on 3/10/2000, which claimed the benefit of ttie filing date of 
U.S. provisional application no. 60/124,042, filed on 3/11/1999; (7) U.S. utility patent 

35 application no. 09/512,895, attomey docket no. 25791.12.02. filed on 2/24/2000, 
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which claimed the benefit of the filing dates of U.S. provisional application no. 
60/121.841. attonriey docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 
application no. 60/154.047, attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941, attorney docket no. 25791.16.02. filed on 
5 2/24/2000, which claimed the t>enefit of the filing date of U.S. provisional serial no. 
60/121,807, attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588.946. attorney docket no. 25791.17.02. filed on June 7. 2000, 
which claimed the benefit of the filing date of U.S. provisional patent application 
serial no. 60/137,998. attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 

10 utility patent application no. 09/559,122. attorney docket no. 25791.23.02, filed on 
4/26/2000. which claimed the benefit of the filing date of U.S. provisional application 
no. 60/131,106. attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provisional application no. 60/146,203, attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisional application no. 60/143,039. attomey docket no. 

15 25791.26, filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162,671. attomey docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
applk:ation no. 60/159.039. attomey docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. provisional patent application no. 60/159,033, attomey docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provisional patent applicatton no. 60/165,228, 

20 attomey docket no. 25791.39, filed on 11/12/1999, the disclosures of which are 
incorporated herein by reference. 

The heater 1340 is coupled to the support member 1320. The heater 1340 
is preferably adapted to controllably generate a localized heat source for elevating 
the temperature of the inserts 1370. In a preferred embodiment, the heater 1340 

25 includes a conventional thermostat control In order to control the operating 
• temperature. The heater 1 340 is preferably controlled by a surface control device in 
a conventional manner. 

The sealing members 1345 are preferably coupled to the outer surface of the 
upper portion 1365 of the expandable tubular member 1335. The sealing members 

30 1345 are preferably adapted to engage and fluMidy seal the interface between the 
radially expanded expandable tubular member 1335 and the wellbore casing 1300. 
In a preferred embodiment, the apparatus 1315 includes a plurality of sealing 
members 1345. In a preferred embodiment, the sealing memt>ers 1345 surround 
and isolate the opening 1310. 

62 
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As illustrated in FIG. 13a. the apparatus 1315 is preferably positioned within 
the wellbore casing 1300 with the expandable tubular member 1335 positioned in 
opposing relation to the opening 1310. In a preferred embodiment, the apparatus 
1315 includes a plurality of sealing members 1345 that are positioned above and 

5 below the opening 1310. In this manner, the radial expansion of the expandable 
tubular member 1335 optimally fluidicly isolates the opening 1310. 

As illustrated in FIG. 13b. in a prefen-ed embodiment, the expandable tubular 
member 1335 of the apparatus 1315 is then anchored to the wellbore casing 1300 
by radially expanding the Inserts 1370 using the heater 1340. In a prefenred 

10 embodiment, the expansion of the inserts 1 370 causes the lower section 1 355 of the 
expandable tubular member 1335 to contact the wellbore casing 1300, In a 
preferred embodiment, the engagement devices 1350 are thereby coupled to. and at 
least partially penetrate into, the wellbore casing 1300. In this manner, the lower 
section 1355 of the expandable tubular member 1335 is optimally coupled to the 

15 wellbore casing 1 300. 

In an alternative embodiment, a compressible cement and/or epoxy is then 
injected into the annular space between the unexpanded portion of the tubular 
member 1335 and the wellbore casing 1300. The compressible cement and/or 
epoxy may then be pennitted to at least partially cure prior to the initiation of the 

20 radial expansion process. In this manner, an annular structural support and fluidic 
seal is provided around the tubular niember 1335. 

As illustrated in FIG. 13c, the expansion cone 1325 is then axially displaced 
by applying an axial force to the support member 1 320. In a preferred embodiment, 
the axial displacement of the expansion cone 1325 radially expands the expandable 

25 tubular member 1335 into intimate contact with the wails of the wellbore casing 
1300. 

As illustrated in FIG. 13d. in a preferred embodiment, after the expandable 
tubular member 1335 has been completely radially expanded by the axial 
displacement of the expansion cone 1335, the opening 1310 In the wellbore casing 
30 1300 is sealed off by the radially expanded tubular member 1335. In this manner, 
repairs to the wellbore casing 1300 are optimally provided. More generally, the 
apparatus 1315 is used to repair or form wellbore casings, pipelines, and structural 
supports. 

Referring to FIGS. 14a to 14g^ an alternative embodiment of ah apparatus 
35 and mettKXl for coupling an expandable tubular member to a preexisting structure 
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will now be described. Referring to Fig. 14a, a wellbore casing 1400 is positioned i 
within a subterranean fonndtion 1405. The wellbore casing 1400 may be positioned * 
in any orientation from the vertical direction to the horizontal direction. The wellbore 
casing 1400 further includes one or more openings 1410 that may have been the 
5 result of unintentional damage to the wellbore casing 1400, or due to a prior • 
perforation or fracturing operation performed upon the sunounding subterranean \ 
fonmation 1405. As wilt be recognized by persons having ordinary skill in the art, the 
openings 1410 can adversely affect the subsequent operation and use of the 
wellbore casing 1400 unless they are sealed off. 

i 

10 In a prefenred embodiment, an apparatus 1415 is utilized to seal off the | 

openings 1410 in the wellbore casing 1400. More generally, the apparatus 1415 is 
preferably utilized to fonm or repair wellbore casings, pipelines, or structural ! 
supports. 

The apparatus 1415 preferably includes a first support member 1420. a 
15 second support member 1425. a coupling 1430, an expandable tubular member 
1435. an expansion cone 1440, a third support member 1445, and a packer 1450. 

The first support member 1420 is preferably adapted to be coupled to a 
surface location. The support member 1420 is further coupled to the expansion 
cone 1440. The first support member 1420 is preferably adapted to convey 
20 pressurized fluidic materials and/or electrical cunent and/or communication signals 
from a surface location to the expansion cone 1440 and the packer 1450. The first 
support member 1420 may. for example, be conventional commercially available 
slick wire, braided wire, coiled tubing, or drilling stock material. 

The second support member 1425 is preferably adapted to be coupled to a j 
25 surface location. The support member 1425 is further coupled to the coupling 1430. I 
The first support member 1425 is preferably adapted to convey pressurized fluidic ^ 
materials and/or electrical currerit and/or communication signals from a surface I 
location to the coupling 1430. The second support member 1425 may, for example, ^ 
be conventional commercially available slick wire, braided wire, coiled tubing, or | 
30 drilfing stock material. 

The coupling 1430 Is coupled to the second support member 1425. The \ 

> 

coupling 1430 is further preferably removably coupled to the expandable tubular 
member 1435. The coupling 1430 may be any number of oonventiorial 1 

i 

commercially available passive or actively controlled coupling devices such as, for 

I 

■ 
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example, packers or slips. In a preferred embodiment, the coupling 1430 is a 
mechanical slip. 

The expandable tubular member 1435 is removably coupled to the coupling 
1430. In a preferred embodiment, the expandable tubular member 1435 includes 

5 one or more engagement devices that are adapted to couple and penetrate the 
wellbore casing 1400. In this manner, the expandable tubular member 1435 is 
optimally coupled to the wellbore casing 1400. In a preferred embodin^nt, the 
engagement devices include teeth for biting into the surface of the wellbore casing 
1400. In a preferred embodiment, the expandable tubular member 1435 further 

10 includes one or more sealing members on the outside surface of the expandable 
tubular member 1435 in order to optimally seal the interface between the 
expandable tubular member 1435 and the wellbore casing 1400. 

In a prefenred embodiment, the expandable tubular member 1435 is further 
provided substantially as disclosed in one or more of the following: (1) U.S. utility 

15 patent application serial no. 09/454,139, attomey docket no. 25791.3.02, filed on 
12/3/1999, which claimed the benefit of the filing date of U.S. provisional patent 
appllcatk)n no. 60/111,293, attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510,913. attomey docket no. 25791.7.02, filed 
on 2/23/2000. which claimed the benefit of the filing date of U.S. provisional 

20 application no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350. attomey docket no. 25791.8,02, filed on 2/10/2000. which 
claimed the benefit of the filing date of U.S. provisional application no. 60/119,611, 
attomey docket no. 25791 .8; (4) U.S. utility patent application serial no. 09/440,338, 
attorney docket no. 25791.9.02, filed on 11/15/1999. which claimed the benefit of 

25 Uie filing date of U.S. provisional application no. 60/108,558, attomey docket no. 
25791 .9. filed on 1 1/16.1998; (5) U.S. provistonal patent application no. 60/183,546, 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523,460, attomey docket 
no. 25791.11.02, filed on 3/10/2000, which claimed the benefit of the filing date of 
U.S. provisional application no. 60/124.042. filed on 3/11/1999; (7) U.S. utility patent 

30 application no. 09/512,895, attomey docket no. 25791.12.02. filed on 2/24/2000, 
which claimed tiie benefit of ttie filing dates of U.S. provisional application no. 
60/121.841, attomey docket no. 25791.12, filed on 2^/1999 and U.S. provisional 
application no. 60/154,047, attomey docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941, attorney docket no. 25791.16.02, filed on 

35 2/24/2000, which claimed the benefit of the filing date of U.S. provisional serial no. 
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60/121,907, attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent |. 
application no. 09/586.946. attorney docket no. 25791 .1 7.02. filed on June 7. 2000, 

which claimed the benefit of the filing date of U.S. provisional patent application i 

> 

serial no. 60/137,998, attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. ' 

5 utifity patent application no. 09/559,122, attorney docket no. 25791.23.02, filed on ; 

4/26/2000. which claimed the benefit of the filing date of U.S. provisional application - 

no. 60/131.106, attomey docket no. 25791.23, filed on 4/26/1999; (11) U.S. i 

provisional application no. 60/146,203, attomey docket no. 25791.25, filed on ! 
7/29/1999; (12) U;S. provisional application no. 60/143,039. attomey docket no. 

10 25791.26, filed on 7/9/1999; (13) U.S. provisional patent application serial no. j 
60/162,671 , attomey docket no. 25791 .27, filed on 1 1/1/1 999; (14) U.S. provisional 

application no. 60/159.039, attomey docket no. 25791.36. filed on 10/12,1999; (15) i 
U.S. provistonal patent application no. 60/159,033, attomey docket no: 25791.37, 

filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165,228, \ 

' I 

15 attomey docket no. 25791.39. filed on 11/12/1999, the disclosures of which are 

incorporated herein by reference. ! 

The expanston cone 1440 is coupled to the first support member 1420 and 
the third support member 1445. The expansion cone 1440 is preferably adapted to j 
radially expand the expandable tubular member 1435 when the expansion cone 

20 1440 is axially displaced relative to the expandable tubular member 1435. 

In a preferred embodiment, the expansion cone 1440 is provided 
substantially as disclosed in one or more of the following: (1) U.S. utility patent 
application serial no. 09/454,139, attorney docket no. 25791.3.02, filed on ' 
12/3/1999, which claimed the benefit of the filing date of U.S. provisional patent 

25 . application no. 60/1 1 1 .293, attomey docket no. 25791 .3, filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510,913. attomey docket no. 25791.7.02. filed 
on 2/23/2000, which dairned the benefit of the filing date of U.S. provisional | 

* 

application no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502.350. attomey docket no. 25791.8.02, filed on 2/10/2000, which . j 

30 claimed the benefit of the filing date of U.S. provisional application no. 60/119,611, 

attcHTiey docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440,338, j 
attomey docket no. 25791.9.02. filed on 11/15/1999, which claimed the benefit of 
the filing date of U.S. provisional application no. 60/108.558. attomey docket no. ! 
25791.9, filed on 11/16.1998; (5) U.S. provtstonal patent application no. 60/183,546, 

35 filed on 2/18/2000; (6) U.S. utiUty patent application no. 09/523,460, attomey docket j 

i 
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no. 25791.11.02, filed on 3/10/2000, which ciaimed the benefit of the filing date of 
U.S. provisional application no. 60/124,042, filed on 3/11/1999; (7) U.S. utility patent 
application no. 09/512,895. attorney docket no. 25791.12.02, filed on 2/24/2000, 
which ciaimed the benefit of the filing dates of U.S. provisional application no. 
5 60/121,841. attorney docket no. .25791.12, filed on 2/26/1999 and U.S. provisional 
application no. 60/154.047, attorney docket no. 25791.29. filed on 9/16/1999; (8) 

■ 

U.S. utility application no. 09/511,941, attorney docket no. 25791.16.02, filed on 
2/24/2000, which datmed the benefit of the filing date of U.S. provisional serial no. 
60/121,907. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 

10 application no. 09/588,946, attorney docket no. 25791.17.02. filed on June 7, 2000. 
which claimed the benefit of the fiRng date of U.S. provisional patent application 
serial no. 60/137,998. attomey docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559,122, attomey docket no. 25791.23.02, filed on 
4/26/2000. which claimed the benefit of the filing date of U.S. provisional application 

15 no. 60/131.106. attomey docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provisionial application no. 60/146,203, attomey docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisional application no. 60/143,039, attomey docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provisional patent applicatfon serial no. 
60/162,671. attorney docket no. 25791.27. filed on 1 1/1/1999; (14) U.S. provisional 

20 applicatton no. 60/159,039, attomey docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. provisional patent application no. 60/159,033, attomey docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provisional patent applicatton no. 60/165,228. 
attomey docket no. 25791.39, filed on 11/12/1999, the disclosures of which are 
incorporated herein by reference. 

25 The third support member 1445 is preferably coupled to the expansion cone 

1440 and ttie packer 1450. The third support member 1445 is preferably adapted to 
convey pressurized fluidic materials arKl/or electrical current and/or connmunication 
signals from a surface location to the packer 1450. The third support member 1445 
may, for example, t>e conventional commercially available slkk wire, braided wire, 

30 coiled tubing, or drilling stock material. 

The paclcer 1450 is coupled to tha third support member 1445. The packer 
1450 is further preferably adapted to controllabty coupled to the wellbore casing 
1400. The packer 1450 may be any numt>er of oonventtonal commercially available 
packer devices. In an alternative embodiment, a bladder, slipped cage assembly or 

35 hydraulic sKps may be substituted for the packer 1450. 
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As illustrated in FIG. 14a, the apparatus 1415 is preferably positioned within 
the welit>ore casing 1400 with the tx>ttom of the expandable tubular member 1435 
and the top of the expansion cone 1440 positioned proximate the opening 1410. 

As Illustrated in FIG. 14b, in a preferred embodiment, the packer 1450 Is 
5 then anchored to the wellbore casing 1400. In this manner, the expansion cone 
1440 is maintained in a substantially stationary position. 

As illustrated in FIG. 14c, in a prefenred embodiment, the expandable tubular 
member 1435 is then lowered towards the stationary expansion cone 1440. In a 
preferred embodiment, as illustrated in FIG. 14d, the lower end of the expandable 

10 tubular member 1435 impacts the expansion cone 1440 and is radially expanded 
into contact with the wellbore casing 1400. In a preferred embodiment, the lower 
end of the expandable tubular member 1435 includes one or more engagement 
devices for engaging the wellbore casing 1400 in order to optimally couple the end 
of the expandable tubular member 1435 to the wellbore casing 1400. 

15 In an alternative embodiment, a compressible cement and/or epoxy is then 

injected into the annular space between the unexpended portion of the . tubular 
member 1435 and the wellbore casing 1400. The compressible cement and/pr 
epoxy is then permitted to at least partially cure prior to the initiation of the radial 
expansion process. In this manner, an annular stnjctural support and fluidic seal is 

20 provided around the tubular member 1435. 

As illustrated in FIG. 14e, in a preferred embodiment, the packer 1450 is 
decoupled from the wellbore casing 1400. 

As illustrated in FIG. 14f. in a prefenBd embodiment, the expansion cone 
1440 is then axialiy displaced by applying an axial force to the first support memt>er 

25 1420. In a prefenBd embodiment, the axial displacement of the expansion cone 
1440 radially expands the expandable tubular memt)er 1435 into intimate contact 
with the walls of the wellbore casing 1400. In a preferred embodiment, prior to the 
initiation of the axial displacement of the expansion cone 1440. the coupling 1430 is 
decoupled from the expandable tubular mennt>er 1430. 

30 As illustrated in FIG. 14g, in a preferred embodiment, after the expandable 

tubular member 1435 has been completely radially expanded by the axial 
displacement of the expansion cone 1440, the opening 1410 in the wellbore casing 
1400 is sealed off by the radially expanded tubular member 1435. In this manner, 
repairs to the wellbore casing 1400 are optimally provMed. More generally, the 
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apparatus 1415 is used to repair or form wellbore casings, pipelines, and structural 
supports. 

Referring to FIGS. 15a to 15d, an alternative embodiment of an apparatus 
for coupling an expandable tubular member to a preexisting structure will now be 
5 described. Referring to Fig. 15a, a wellbore casing 1500 is positioned within a 
subterranean forniation 1505. The wellbore casing 1500 may be positioned in any 
orientation from the vertical direction to the horizontal direction. The wellbore casing 
1500 further includes one or more openings 1510 that may have been the result of 
unintentional damage to the wellbore casing 1500, or due to a prior perforatidn or 

10 fracturing operation performed upon the surrounding subterranean formation 1505. 
As will be recognized by persons having ordinary skill in the art, the openings 1510 
can adversely affect the subsequent operation and use of the wellbore casing 1500 
unless they are sealed off. 

In a preferred emt>odiment, an apparatus 1515 is utilized to seal off the 

15 openings 1510 in the wellbore casing 1500. More generally, the apparatus 1515 is 
preferably utilized to form or repair wellbore casings, pipelines, or structural 
supports. 

The apparatus 1515 preferably includes a support member 1520, an 
exparxlable tubular member 1525. an expansion cone 1530, a coupling 1535, a 

20 resilient anchor 1 540, arid one or more seals 1 545. 

The support memt>er 1 520 is preferably adapted to be coupled to a isurface 
location. The support member 1520 is further coupled to the expansion cone 1530. 
The support member 1520 is preferably adapted to convey pressurized fluidic 
materials and/or electrical current and/or communication signals, from a surface 

25 location tQ the resilient anchor 1540. The support member 1520 may, for example, 
be conventional oommerdaliy available slick wire, braided wire, ooilod tubing, or 
drilling stock material. 

The expandable tubular member 1525 is renK}vabiy coupled to the 
expanston cone 1530. In a preferred embodiment, the expandable tubular member 

30 1525 includes one or more engagement devices that are adapted to couple with and 
penetrate the wellbore casing 1500. In this manner, the expandable tubular 
member 1525 is optimally coupled to the wellbore casing 1500. In a preferred 
embodiment, the engagement devices include teeth for biting into the surface of the 
wellbore casing 1 500. In a preferred embodiment, the expandable tubular member 

35 1525 further indudes one or more sealing members 1545 on the outside surface of 
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the expandable tubular member 1525 in order to optimally seal the interface 
between the expandable tubular member 1 525 and the welibore casing 1500* 

In a preferred emt>odiment, the expandable tubular member 1525 includes a 
lower sectton 1550, an intemfiediate section 1555. and an upper section 1560. In a 
5 preferred embodiment, the wall thicknesses of the lower and intermediate sections, 
1550 and 1555, are less than the wall thickness of the upper section 1560 in order 
to optimally facilitate the radial expansion of the expandable tubular member 1525. 
In a preferred emt)odiment, the sealing members 1545 are provided on the outside 
surface of the upper section 1560 of the expandable tubular member 1525. In a 
10 preferred embodiment, the resilient anchor 1540 is coupled to the lower sectk>n 
1550 of the expandable tubular member 1525 in order to optimally anchor the 
expandable tubular member 1525 to the wellbora casing 1500. 

In a preferred embodiment, the expandable tubular member 1525 is further 
provided substantially as disclosed in one or more of the following: (1) U.S. utility 

* * * 

15 patent application serial no. 09/454,139, attorney docket no. 25791.3.02, filed on 
12/3/1999, which claimed the t>enefit of the filing date of U.S. provisional patent 
application no. 60/111,293, attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510,913, attorney docket no. 25791.7.02, filed 
on 2/23/2000. which datmed the benefit of the filing date of U.S. provisional 

20 application no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350. attorney docket no. 25791.8.02, filed <m 2/10/2000, which 
claimed the benefit of the filing date of U.S. provisional application no. 60/119,611, 
attorney docket no. 25791.8; (4) U.S. utility patent applicatkxi serial no. 09/440,338, 
attorney docket no. 25791.9.02, filed on 11/15/1999, which claimed the benefit of 

25 ' the filing date of U.S. provisional application no. 60/108,558. attomey docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provistonal patent application no. 60/183,546, 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523,460, attomey docket 
no. 25791.11.02, filed on 3/10/2000, which claimed the benefit of the filing date of 
U.S. provisional. application no. 60/124,042. filed on 3/11/1999; (7) U.S. utility patent 

30 application no. 09/512,895, attomey docket no. 25791.12.02. filed on 2/24/2000, 
which claimed the t)enefit of the filing dates of U.S. provistonal applicatton no. 
60/121.841, attomey docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 
application no. 60/154,047, attomey docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941, attomey docket no. 25791.16.02, filed on 

35 2/24/2000. which claimed the' benefit of the filing date of U.S. provisional serial no. 



25791.38.15 P83667GB08 

60/121,907. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588.946, attorney docket no. 25791.17.02, filed on June 7, 2000. 
which claimed the benefit of the filing date of U.S. provisional patent application 
serial no. 60/137,998. attomey^ docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
5 utility patent applicatton no. 09/559,122. attorney docket no. 25791.23.02. filed on 
4/26/2000. whk:h claimed the benefit of the filing date of U.S.. provisional application 
no. 60/131,106. attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provisional application no. 60/146,203, attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisional application no. 60/143,039, attorney docket no. 

10 25791.26, filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162.671. attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159,039. attorney docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. provisional patent application no. 60/159,033, attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisional patent applicatk>n no. 60/165,228. 

15 attorney docket no. 25791.39, filed on 11/12/1999, the disclosures of which are 
incorporated herein by reference. 

The expansion cone 1530 is coupled to the support member 1520 and the 
coupling 1535. The expansion cone 1530 is preferably adapted to radially expand 
the expandable tubular member 1525 when ttie expansion cone 1530 is axially 

20 displaced relative to the expandable tubular member 1525. The expansion cone 
1 530 may be any number of conventional commercially available expansion oones. 

In a preferred embodiment, the expansion cone 1530 is provided 
substantially as disctosed in one or nrKu-e of the following: (1) U.S. utility patent 
application serial no. 09/454,139, attorney docket no. 25791.3.02, filed on 

25 12/3/1999, which claimed the benefit of the filing date of U.S. provisional patent 
. application no. 60/1 1 1 ,293, attorney docket no. 25791 .3. filed on 1 2/7/1 998; (2) U.S. 
utility patent application serial no. 09/510,913, attorney docket no; 25791.7.02, filed 
on 2/23/2000, which claimed the benefit of ttie filing date of U.S. provisional 
application no. 60/121,702. filed on 2/25/1999; (3) U.S. utility patent application 

30 serial no. 09/502.350. attorney docket no. 25791.8.02, filed on 2/10/2000. which 
claimed the benefit of ttie filing date of U.S. provisional application no. 60/119,611, 
attorney docket no. 25791 .8; (4) U.S. utility patent application serial no. 09/440,338, 
attorney docket no. 25791.9.02, filed on 11/15/1999, which claimed ttie benefit of 
the filing date of U.S. provisional application no. 60/108.558, attorney docket no. 

35 25791 .9, filed on 1 1/1 6. 1 998; (5) U.S. provistonal patent application no. 60/1 83,546, 



I* - 
f 

( • 

I 

25791.38.15 P836676B08 

filed on 2/18/2000; (6) U.S. utifity patent application no. 09/523.460. attorney docket | 
no. 25791.1 1.02, filed on 3/10/2000. wtiich daimed the benefit of the filing date of ' 
U.S. provisional application no. 60/124,042. filed on 3/1 1/1999; (7) U.S. utility patent { 
applicatiw no. 09/512.8^. attorney docket no. 25791.12.02, filed on 2/24/2000, 
5 which claimed the benefit of the filing dates of U.S. provisional application no. | 
60/121,841, attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provisional ' 
application no. 60/154.047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility appUcation no. 09/511.941. attorney docket no. 25791.16.02, filed on ' 
2/24/2000. whteh claimed the t)enefit of the filing date of U.S. provisional serial no. 

10 60/121.907. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
appBcation no. 09/588.946, attorney docket no. 25791 .17.02, filed on June 7, 2000, 
which claimed the benefit of the filing date of U.S. proyistonal patent application | 
serial no. 60/137,998, attorney docket no. 25791.17, filed on 6/7/1999; (10) U.s; 
utility patent applicatton no. 09/559,122. attorney docket no. 25791.23.02, filed on \ 

1 5 4/26/2000, which daimed the benefit of the filing date of U.S. provisional applkatibn 

no. 60/131,106, attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. j 
provisk)nal applicatton no. 60/146,203, attorn^ docket no. 25791.25. filed on 
7/29/1999: (12) U.S. piovistonal application no. 60/143.0i39. attorney docket no. | 
25791.26, filed on 7/9/1999; (13) U.S. prDvisk>nal patent application serial no. 

20 60/162,671, attorney docket no. 25791.27, filed on 1 1/1/1999; (14) U.S. provistonal j 
applicatton no. 60/159,039, attorney docket no. 25791 .36, filed on 10/12,1999; (15) 
U.S. provisional patent application no. 60/159,033. attorney docket no. 25791.37, 
filed on 10/12^1999; and (16) U.S. provisional patent application no. 60/165,228. ' 
attorney docket no. 25791.39. filed on 11/12/1999, the disclosures of which are i 

25 incorporated herein by reference. 1 

The coupling 1535 is preferably coupled to the support member 1520, the 
expansion cone 1530 and the resilient anchor 1540. The coupling 1535 is ! 
preferably adapted to convey pressurized fluidic materials and/or electrical current 

i 

and/or communication signals from a surface. location to the resilient anchor 1535. i 
30 The coupling 1535 may, for example, be conventional commerdally available slick 

wire, braided wire, coiled tubing, or drilling stock material. In a preferred | 
embodiment, the coupling 1535 is decoupled from the resilient anchor 1540 upon 
initiating the axial displacement of the expansion cone 1 530. I 
The resilient anchor 1540 is preferably coupled to the lower section 1550 of 
35 the expandable tubular member 1525 and the coupling 1535. The resilient anchor j 
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1540 is further preferably adapted to be controllably coupled to the wellbore casing 
1500. 

Referring to FIGS. 16a and 16b, in a preferred ennbodiment, the resilient 
anchor 1540 includes one or more coiled resilient members 1600 and corresponding 

5 releasabte coupling devices 1605. In a preferred emt>odiment, the resilient anchor 
1540 is maintained in a compressed elastic position that is controllably released 
thereby causing the resilient anchor 1 540 to expand in size thereby releasing the 
elastic energy stored within the resilient anchor 1540. As illustrated in FIG. 16b, in a 
preferred embodiment when the coupling device 1605 is released, the coiled 

10 resilient member 1600 at least partially uncoils in the outward radial direction. In a 
preferred embodiment, at least a portion of the coiled member 1600 is coupled to 
the bwer section 1550 of the expandable tubular niember 1525. in a preferred 
embodiment, the uncoiled member 1600 thereby couples the lower section 1550 of 
the expandable tubular member 1 525 to the wellbore casing 1 500. 

15 The coiled member 1600 may be fabricated from any number of 

conventional commercially available resilient materials. In a preferred embodiment, 
the coiled member 1600 is fabricated from a resilient material such as, for example, 
spring steel. In a preferred emtxxiiment, the coiled member 1600 is fabricated from 
memory metals in order to optimally provide control of shapes and stresses. ' 

20 In a preferred embodiment, the releasable coupling device 1605 maintains 

the coiled member 1600 is a coiled position until the device 1605 is released. The 
releasable coupling device 1605 may be any number of conventional commercially 
available releasable coupling devices such as, for example, an explosive bolt. 

The resilient anchor 1540 may be positioned in any desired orientation. In a 

25 prefenBd embodiment, the resilient anchor 1540 is positioned to apply the maximum 
normal force to the walls of the wellbore casing 1500 after releasing the resilient 
anchor 1540. 

In an altemate embodiment, as illustrated in FIGS. 17a and 17b. the resilient 
anchor 1540 includes a tubular member 1700, one or more resilient anchoring 
30 members 1705, one or more corresponding rigid attachments 1710, and one more 
corresponding releasable attachments 1715. In a preferred ernbodiment, the 
resilient anchoring members 1705 are maintained in compressed elastic condition 
by the oorresppnding rigid and releasable attachments, 1710 and 1715. In a 
prefenBd . embodiment, when the corresponding releasable attachment 1715 is 
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released, the corresponding resilient anchoring member 1705 expands, releasing 
the stored elastic energy, away from the tubular member 1 700. 

As illustrated in FIG. 17a, one end of each resilient anchoring member 1705 
is rigidly attached to the outside surface of the tubular member 1700 by a 
5 corresponding rigid attachment 1710. The other end of each resilient anchoring 
member 1705 is removably attached to the outside surface of the tubular member 
1700 by a conresponding releasable attachment 1715. As Ulustrated in FIG. 17b, in 
a preferred embodiment, releasing the releasable attachment 1715 permits the 
resilient energy stored in the resilient anchoring member 1705 to be released 
10 thereby causing the resilient anchoring member 1705 to swing radially outward from 
the tubular member 1 700. 

The tubular member 1700 may be fabricated from any number of 
conventiorial materials. 

The resilient anchoring members 1705 niay be fabricated from any numt>er 
15 of resilient materials. In a preferred embodiment, the resilient anchoring members 
1705 are fabricated from memory metal in order to optimally provide control of 
shapes and stresses. 

The rigid attadiments 1710 may be fabricated from any number of 
conventional commercially available materials. In a prefenBd embodiment, the rigid 
20 attachments 1710 are fabricated firom 4140 steel in order to optimally provide high 
strength. 

The releasable attachments 1715 may be fabricated from any number of 
conventional commercially available devices such as, for example, explosive bolts. 
In another altemative embodiment, as Illustrated in FIGS. 18a and 18b, the 
25 resilient anchor 1540 includes a tubular member 1800, one or more anchoring 
devices 1805, one or more resilient members 1810, and one or more release 
devices 1815. In a preferred embodinrtent, the anchoring devices 1805 and resilient 
members 1810 are nriaintained in a compressed elastic position by the release 
devices 1815. As illustrated in FIG. 18b, in a prefen^ embodiment, when the 
30 release devices 1815 are removed, the anchoring devices 1805 and resilient 
members 1810 are permitted to expand outwardly in the radial direction. 

The tubular member 1800 preferably includes one or more openings 1820 
for containing the release devices 1815 and for permitting the anchoring devices 
1805 to pass through. The tubular member 1800 may be fabricated from any 
35 numt>er of conventional commercially available materials. In a preferred 
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embodiment, the tubular member 1800 is fabricated from 4140 steel in order to 
optimally provide high strength. 

The anchoring devices 1805 are housed within the tubular member 1800. 
The anchoring devices 1805 are preferably adapted to at least partially extend 
5 through the corresponding openings 1820 in the tubular member 1800. The 
anchoring devices 1805 are preferably adapted to couple to, and at least partially 
penetrate, the surface of the wellbore 1500. The anchoring deivices 1805 may be 
fabricated from any number of durable hard materials such as, for example, 
tungsten carbide, machine tool steel, or hard faced steel. In a preferred 

10 embodiment, the anchoring devices 1805 are fabricated from machine tool steel In 
order to optimally provide high strength, hardness, and fracture toughness. 

The resilient members 1810 are coupled to the inside surface of the tubular 
member 1800. The resilient members 1810 are preferably adapted to apply a radial 
force upon the corresponding anchoring devices 1805. In a prefened embodiment. 

15 when the release devices 1815 release the anchoring devices 1805, the resilient 
members 1810 are preferably adapted to force the anchoring devices at least 
partially through the corresponding openings 1820 into, contact with, to at least 
partially penetrate, the wellbore casing 1 500. 

The release devices 1815 are positioned within and coupled to the openings 

20 1 820 in the tubular member 1 800. The release devices 1 81 5 are preferably adapted 
to hold the corresponding anchoring devices 1805 within the tubular member 1800 
until released by a control signal provided from a surface, or other, location. The 
release devices 1815 may be any number of conventional commercially available 
release devices. In a preferred embodiment, the release devices 1815 are pressure 

25 activated in order to optimally provide ease of operation. 

As illustrated in FIG. 15a, the apparatus 1515 is preferably positioned within 
the wellbore casing 1500 with the expandable tubular member 1525 positioned in 
opposing relation to the opening 1510. 

As illustrated in FIG. 15b. in a preferred embodiment, the resilient anchor 

30 1540 is then anchored to the wellbore casing 1500. In this manner, the lower 
section 1550 of the expandable tubular member 1525 is anchored to the wellbore 
casing 1500. In a prefened embodiment, the resilient anchor 1540 is anchored by a 
control and/or electrical power signal transmitted from a surface location. 

In an alternative embodiment, a compressible cement and/or epoxy is then 

35 injected into the annular space t>etween the unexpanded portion of the tubular 
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member 1525 and the wellbore casing 1500. The compressible cement and/or 
epoxy is then pemiitted to at least partially cure prior to the initiation of the radial 
expansion process. In this manner, an annular structural support and fiuidic seal is 
provided around the tubular member 1 525. 
5 As illustrated in FIG. 15c, in a prefen^ embodiment, the expansion cone 

1530 is then axially displaced by applying an axial force to the support member 
1 520. In a preferred embodiment, the axial displacement of the expansion cone 
1530 radially expands the expandable tubular member 1525 into intimate contact 
with the walls of the wellbore casing 1500. 

10 As illustrated In FIG. ISd, in a preferred embodiment, after the expandable 

tubular member 1525 has been completely radially expanded by the axial 
displacement of the expansion cone 1530, the opening 1510 in the wellbore casing 
1500 is sealed off by the radially expanded tubular member 1525. In this manner, 
repairs to the wellbore casing 1500 are optimally provided. More generally, the 

15 apparatus 1515 is used to repair or form wellbore casings, pipelines, and structural 
supports. 

Refemng to FIGS. 19a, 19b and 19c, an altemative emtxxliment of an 
expandable tubular member 1900 for use in the apparatus 1515 will now be 
described. In a prefen^ embodiment, the expandable tubular member 1900 

20 includes a tubular body 1905, one or more resilient panels 1910, one or more 
corresponding engagement members 1915, and a release nrtember 1920. In a 
preferred embodiment, the resilient panels 1910 are adapted to expand in the radial 
direction after being released by the release member 1920. In this manner, the 
expandable tubular member 1900 is anchored to a preexisting structure such as, for 

25 example, a wellbore casing, an open hole wellbore section, a pipeline, or a structural 
support. 

The tubular, member 1905 is coupled to the resilient panels 1910. The 
tubular member 1905 may be any number of convent'onal commerdally available 
expandable tubular members. In a preferred embodiment, the tubular member 1905 
30 is an expandable casing in order to optimally provide high strength. 

The resilient panels 1910 are coupled to the tubular member 1905. The 
resilient panels 1910 are further releasat>iy coupled to the release member 1920. 
The resilient panels 1910 are preferably adapted to house the expansion cone 
1530. The resilient panels 1910 are preferably adapted to extend to the position 
35 1925 upon being released by the release member 1920. In a preferred 
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embodiment, the resilient panels 1910 are coupled to the tubular rnember 1905 by 
welding in order to optimally provide high strength. The resilient panels 1910 may 
be fabricated from any number of conventional commercially available resilient 
materials, in a preferred embodinrient, the resilient panels 1910 are fabricated from 
5 spring steel in order to optimally store elastic radially directed energy. 

The engagement members 1915 are coupled to corresponding resilient 
panels. The engagement members 1915 are preferably adapted to engage, and at 
least partially penetrate, the wellbore casing 1500. or other preexisting structure. 

The release member 1920 is releasably coupled to the resilient panels 1910. 

10 The release member 1920 is preferably adapted to controllably release the resilient 
panels 1910 from their initial strained positions in order to permit the resilient panels 
1910 to expand to their expanded positions 1925. In a preferred embodiment, the 
release member 1920 is releasably coupled to the coupling 1535. In this nr^nner, 
electrical and/or control and/or hydraulic signals are communicated to and/or from 

15 the release member 1920. The release member 1920 may be any number of 
conventional commerdaily available release devices. 

Referring to FIGS. 20a to 20d, an alternative embodiment of an apparatus 
and nf)ethod for coupling an expandable tubular member to a preexisting structure 
will now be described. Refening to Fig. 20a, a wellbore casing 2000 is positioned 

20 within a subtenranean fomnation 2005. The wellbore casing 2000 may be positioned 
in any orientation from the. vertical direction to the horizontal direction. The wellbore 
casing 2000 further includes one or more openings 2010 that may have been the 
result of unintentional damage to the wellbore casing 2000, or due to a prior 
perforation or fracturing operation performed upon the surrounding subterranean 

25 formation 2005. As will be recognized by persons having ordinary skill in \he art, the 
openings 2010 can adversely affect the subsequent operation and use of the 
wellbore casing 2000 unless they are sealed off. 

In a preferred embodiment, an apparatus 2015 is utilized to seal off the 
openings 2010 in ttie wellbore casing 2000. More generally, the apparatus 2015 is 

30 preferably utilized to fonn or repair wellbore casings, pipelines, or sbvctural 
supports. 

The apparatus 2015 preferably includes a support member 2020, an 
expandable tubular member 2025, an expansion cone 2030, a coupling 2035, a 
resilient anchor 2040, and one or more seals 2045. 
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The support member 2020 is. preferably adapted to be coupled to a surface 
location. The support member 2020 is further coupled to the expansion cone 2030. 
The support member 2020 is preferably adapted to convey pressurized fluidic 
materials and/or electrical current and/or communication signals from a surface 
5 location to the anchor 2040. The support member 2020 may, for example, be 
conventional commercially available slick wire, braided wire, coiled tubing, or drilling 
stock material. 

The expandable tubular member 2025. is removably coupled to the 
expansk)n cone 2030. In a preferred embodiment, the expandable tut>ular member 

10 2025 includes one or tr\ore engagement devk»s that are adapted to couple with and 
penetrate the wellbore casing 2000. In this manner* the expandable tubular 
member 2025 is optimally coupled to the wellbore casing 2000. In a prefen-ed 
embodiment, the engagement devices include teeth for biting into the surface of the 
wellbore casing 2000. In a preferred embodiment, the expandable tubular member 

15 2025 further includes one or more sealing members 2045 on \he outside surface of 
the expandable tubular member 2025 in order to optimally seal ttie interface 
between the expandable tubular member 2025 and the wellbore casing 2000. 

In a preferred embodiment, tiie expandable tubular member 2025 includes a 
lower section 2050. an intermediate section 2055. and an upper section 2060. In a 

20 preferred embodiment, the wall thicknesses of the lower and intermediate sections. 
2050 and 2055. are less than the wall thickness of the upper section 2060 in order 
to optimally facilitate the radial expansion of the expandable tubular member 2025. 
In a preferred embodiment, the sealing rr)emt>ers 2045 are provided on the outside 
surface of the upper section 2060 of the expandable tubular member 2025. In a 

25 preferred embodiment, the resilient anchor 2040 is coupled to the lower section 
2050 of the expandable tubular member 2025 in order to optimally anchor tiie 
expandable tubular member 2025 to the vvellbore casing 2000. 

In a preferred embodiment, the expandable tubular member 2025 Is furttier 
provided substantially as disclosed in one or more of the following: (1) U.S. utility 

30 patent application serial no. 09/454,139, attorney docket no. 25791.3.02, tiled on 
12/3/1999, which claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/1 1 1.293. attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510,913, attorney docket no. 25791.7.02. filed 
on 2/23/2000, which claimed the benefit of the filing date of U.S. provisional 

35 application no. 60/121,702. filed on 2/25/1999; (3) U.S. utility patent application 
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serial no. 09/502,350, attorney docket no. 25791.8.02, filed on 2/10/2000, wtiich 
claimed the benefit of the filing date of U.S. provisional application no. 60/119,611, 
attorney docket no. 25791.8; (4) U.S. utility patent application serial rio. 09/440,33i3, 
attorney docket no. 25791.9.02, filed on 11/15/1999, which claimed the benefit of 
5 the filing date of U.S. provisional applicatton no. 60/108,558, attonney docket no. 
25791.9, filed on 1 1/16.1998; (5) U.S. provisional patent application no. 60/183.546. 
filed on 2/18/2OO0; (6) U.S. utility patent applicatbn no. 09/523,460. attorney docket 
no. 25791.11.02, filed on 3/10/2000, whteh claimed the benefit of the ffling date of 
U.S. provisional applk:ation no. 60/124,042, filed on 3/11/1999; (7) U.S. utility patent 

10 application no. 09/512,895, attomey docket no. 25791.12.02. fded on 2/24/2000, 
which claimed the benefit of the filing dates of U.S. provisional application no. 
60/121,841, attomey docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 
application no. 60/154,047, attomey docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility application no. 09/511.941, attomey docket no. 25791.16.02, filed on 

15 2/24/2000, which claimed the benefit of the filing date of U.S. provisional serial no. 
60/121,907, attomey docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588,946, attomey docket no. 25791.17.02, filed on June 7, 2000, 
which claimed the t)enefit of the filing date of U.S. provisional patent application 
serial no. 60/137,998, attomey docket no. 25791.17, filed on 6/7/1999; (10) U.S. 

20 utility patent application no. 09/559,122, attomey docket no. 25791.23.02, filed on 
4/26/2000, which claimed the t)enefit of the filing date of U.S. provisional application 
no. 60/131.106, attomey docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provisional application no. 60/146,203, attomey docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisional application no. 60/143,039, attomey docket no. 

25 25791.26, filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
.60/162,671, attomey docket no. 25791.27. filed on 11/1/1999; (14) U.S. provistonal 
applk^tion no. 60/159,039, attomey docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. provistonal patent applicattoh no. 60/159,033, attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisk>nal patent applicatton no. 60/165.228, 

30 attomey docket no. 25791.39. filed on 11/12/1999. ttie disclosures of which are 
incorporated herein by reference. 

The expansion cone 2030 is preferably coupled to the support member 2020 
and the coupling 2035. The expanston cone 2030 is preferably adapted to radially 
expand the expandable tubular member 2025 when the expansion cone 2030 is 

35 axially displaced relative to the expandable tubular member 2025. 
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In a preferred embodiment, the expansion cone 2030 is provided 
substantially as disclosed iri one or more of the following: (1) U.S. utility patent 
application serial no. 09/454.139. attorney docket no. 25791.3.02, filed on 
12/3/1999. which claimed the benefit of the filing date of U.S. provisipnal patent 
application no. 60/111,293, attwney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510.913, attorney docket no. 25791.7.02. filed 
on 2/23/2000, which claimed the benefit of the filing date of U.S. provisional 
appUcation no. 60/121,702. filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350, attorney docket no. 25791.8.02. filed on 2/10/2000, which 
claimed the benefit of the filing date of U.S. provisional application no. ' i/1 19,611, 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440.338. 
attorney docket no. 25791.9.02. filed on 11/15/1999, which claimed the benefit of 
the filing date of U.S. provisk)nal applkatkm no. 60/108.558. attorney docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provisional patent application no: 60/183.546. 
filed on 2/18/2000; (6) U.S. utility patent applicatton no. 09/523,460. attorney docket 
no. 25791.11.02, filed on 3/10/2000, which claimed the benefit of the filing date of 
U.S. provisional application no. 60/124,042, filed on 3/1 1/1999; (7) U.S. utility patent 
application no. 09/512,895, attorney docket no. 25791.12.02, fUed on 2/24/2000. 
whk:h claimed the benefit of the filing dates of U.S. provisional applicatbn no. 
60/121,841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 
application no. 60/154.047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility applicatkm no. 09/511.941, attorney docket no. 25791.16.02, filed on 
2/24/2000, which claimed the benefit of the filing date of U.S. provistonat serial no. 
60/121.907. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588,946. attorney docket no. 25791.17.02. filed on June 7, 2000. 
which claimed the benefit of the filing date of U.S. provisional patent application 
serial no. 60/137,998. attomey docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utiyty patent application no. 09/559.122. attomey docket no. 25791.23.02. filed on 
4/26/2000. whk:h claimed the benefit of the filing date of U.S. provisional applicatk)n 
no. 60/131.106, attom^ docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provisional applteatton no. 60/146.203. attomey docket no. 25791.25, filed on 
7/29/1999; (12) U.S. pnjviskmal application no. 60/143.039. attomey docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162.671. attomey docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
applk:ation no. 60/159,039. attomey docket no. 25791.36. filed on 10/12.1999; (15) 
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U.S. provisional patent application no. 60/159,033, attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165.228, 
attorney docket no. 25791.39. filed on 11/12/1999. the disclosures of which are 
incorporated herein by reference. 
5 The coupling 2035 is preferably coupled to the support member 2020, the 

expansion cone 2030, and the anchor 2040. The coupling 2035 is preferably 
adapted to convey pressurized fluidic materials and/or electrical current and/or 
communication signals from a surface location to the anchor 2035. The coupling 
2035 may, for example, be conventional commercially available slick wire, braided 
10 wire, coiled tubing, or drilling stock material. In a preferred embodiment, the 
coupling 2035 is decoupled from the anchor 2040 upon initiating the axial 
displacement of the expansion cone 2030. 

The anchor 2040 is preferably coupled to the lower section 2050 of the 
expandable tubular member 2925 and the coupling 2035. The anchor 2040 is 
15 further preferably adapted to be controllably coupled to the wellbore casing 2000. 

Refening to FIGS. 21 a and 21 b, in a prefenred embodiment, the anchor 2040 
includes a housing 2100, one or more spikes 2105, and one or more corresponding 
actuators 2110. In a prefened embodirnent, the spikes 2105 are outwardly 
extended by the corresponding actuators 2110. In an alternative ernbodiment, the 
20 spikes 2105 are outwardly actuated by displacing the apparatus 2015 upwardly. In 
another alternative embodiment, the spikes 2105 are outwardly extended by placing 
a quantity of fluidic material onto the spikes 21 05. 

The housing 2100 is coupled to the lower section 2050 of the expandable 
tubular member 2025, the spikes 2105, and the actuators 21 10. The housing 2100 
25 is further preferably coupled to the coupling 2035. In a preferred embodiment, the 
housing 2100 is adapted to convey electrical, communication, and/or hydraulic 
signals from the coupling 2035 to the actuators 21 10. 

The spikes 2105 are preferably movaUy coupled to the housing 2100 and 
the corresponding actuators 2110. The spikes 2105 are preferably adapted to pivot 
30 relative to the housing 2100. The spikes 2105 are further preferably adapted to 
extend outwardly in a radial direction to engage, and at least partially penetrate^ the 
wellbore casing 2000, or other preexisting structure such as, for example, the 

• 

wellbore. Each -of the spikes 2105 further preferably include a concave upwardly 

fadng surface 2115. In a preferred embodiment, the placement of a quantity of 

* 

35 fluidic material such as. for example, a barite plug or a flex plug, onto the surfaces 
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2115 causes the spikes 2105 to pivot outwardly away from the housing 2100 to 
engage the wellbore casing 2000. or other preexisting structure such as, for 
example, the wellbore. Alternatively, the upward displacement of the apparatus 
2015 causes the spikes 2105 to pivot outwardly away from the housing 2100 to 
5 engage the wellbore casing 2000, or other preexisting structure such as, for 
example, the wellbore. 

The actuators 2110 are preferably coupled to the housing 2100 and the 
corresponding spikes 2105. The actuators 2110 are preferably adapted to apply a 
force to the corresponding spikes 2105 sufficient to pivot the corresponding spikes 
10 2105 outwardly and away from the housing 2100. The actuators 2110 may be any 
number of conventional commercially available actuators such as, for example, a 
. spring, an electric or hydraulic motor, a hydraulic piston/cylinder. In a prefened 
embodiment, the actuators 2100 are hydraulic pistons in order to optimally provide 
ease of operation. In an alternative embodiment, the actuators 2110 are omitted 
15 and the spikes are pivotally coupled to the housing 2100. 

Referring to FIGS. 22a, 22b, and 22c. in an aitemative embodiment, the 
anchor 2040 includes the housing 2100. one or more petal baskets 2205. and one 
or more corresponding actuators 2110. In a preferred embodiment, the petal 
baskets 2205 are outwardly extended by the corresponding actuators 2110. In an 
20 aitemative embodiment, the petal baskets 2205 are outwardly actuated by 
displacing the apparatus 2015 upwardly. In another aitemative embodiment, the 
petal baskets 2205 are outwardly extended by placing a quantity of fluidic material 
onto the petal baskets 2205. 

The housing 2100 is coupled to the lower sectton 2050 of the expandable 
25 tubular member 2025, the petal baskets 2205, and the actuators 2110. 

The petal baskets 2205 are preferably nrK>vably coupled to the housing 2100 

■ 

and the corresponding actuators 2110.. The petal baskets 2205 are preferably 
adapted to pivot relative to the housing 2100. The petal baskets 2205 are further 
preferably adapted to extend outwardly in a radial diredion to engage, and at least 
30 partially penetrate, the wellbore casing 2000, or other preexisting stmcture. As 
illustrated in FIG. 22c, each of the petal baskets 2205 further preferably include a 
concave upwardly facing surface 2215. In a preferred embodiment, the placement 
of a quantity of fluidic material such as, for example, a barite plug or a flex plug, onto . 
the surfaces 2215 causes the petal baskets 2205 to pivot outwardly away from the 

m 

35 housing 21 Od to engage the wellbore casing 2000. or other preexisting structure. 
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Alternatively, the weight of the fluidic materials placed onto the petal baskets 2205 is 
sufficient to anchor the expandable tubular member 2025. Alternatively, the upward 
displacement of the apparatus 2015 causes the petal baskets 2205 to pivot 
outwardly away from the housing 2100 to engage th& weHbore casing 2000, or other 
5 preexisting structure. . ; 

The actuators 2110 are preferably coupled to the housing 2100 ind the 
corresponding petal baskets 2205. The actuators 2110 are preferably adapted to 
apply a force to the corresponding petal baskets 2205 suffident to pivot the 
corresponding petal baskets 2205 outwardly and away from the housing 2100. In 

10 an alternative embodiment, the actuators 2110 are omitted and the petal baskets 
are pivotally coupled to the housing 2100. 

in an alternative embodiment, the anchor 2040 includes one or more spikes 
2105 and one or more petal baskets 2205. 

As illustrated in FIG. 20a, the apparatus 2015 is preferably positioned within 

15 the wellbore casing 2000 with the expandable tubular member 2025 positioned in 
opposing relation to the opening 201 0. 

As illustrated in FIG. 20b, in a prefened embodiment, the anchor 2040 is 
then anchored to the wellbore casing 2000. In this manner, the lower section 2050 
of the expandable tubular member 2025 is anchored to the wellbore casing 2000 or 

20 the wellbore casing. In a preferred embodiment, the anchor 2040 is anchored by a 
control and/or electrical power signal transmitted from a surface location to the 
equators 21 10 of the anchor 2040. In an alternative embodiment, the anchor 2040 
is anchored to the wellbore casing 2000 by upwardly displacing the apparatus 2015. 
In an alternative embodiment, the anchor 2040 is anchored to the wellbore casing 

25 2000 by placing a quantity of a fluidic material such, for example, a barite plug or a 
flex plug, onto the spikes 2105 of petal baskets 2205 of the anchor 2040. In an 
altemative embodiment; the anchor 2040 is omitted, and the apparatus 2015 is 
anchored by pladng a quantity of a fluidic material such, for example, a barite plug 
or a flex plug, onto at least the k3wer and/or the intermediarte secttons, 2050 and 

30 2055. of the expandable tubular member 2025. 

In an alternative embodiment, a compressible cement and/or epoxy is then 
injected into the annular space between the unexpanded portton of the tubular 
memt>er 2025 and the wellt)ors casing 2000. The compressible cement and/or 
epoxy is then permitted to at least partially cure prior to the initiation of the radial 
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expansion process. In this manner, an annular stnjctural support and fluidic seal is 
provided around the tubular member 2025. 

As Olustrated in FIG. 20c, in a prefenBd embodiment, the expansion cone 
2030 is then axially displaced by applying an axial force to the support member 
2020. In a preferred embodiment, the axial displacement of the expansion cone 
2030 radially expands the expandable tubular member 2025 Into Intimate contact 
with the walls of the weUbore casing 2000. 

As illustrated in FIG. 20d, in a preferred embodiment, after the expandable 
tubular member 2025 has been completely radially expanded by the axial 
displacement of the expansion cone 2030, the opening 2010 in the wellbore casing 
2000 is sealed off by the radially expanded tubular member 1435. In this manner, 
repairs to the wellbore casing 2000 are optimally provided. More generally, the 
apparatus 2015 is used to repair or form wellbore casings, pipelines, and structural 
supports. 

• ■ • • 

Refemng to FIGS. 23a to 23e, an alternative embodiment of an apparatus 
and method for coupling an expandable tubular member to a preexisting structure 
will now be described. Refemng to Fig. 23a. a wellbore casing 2300 and an open 
hole wellbore section 2305 are positioned within a subtenranean fomiation 2310. 
The wellbore casing 2300 and the open hole wellbore section 2305 may be 
positioned in any orientation Irom the vertical direction to the horizontal direction. 

In a preferred embodiment, an apparatus 2320 is utilized to form a new 
section of wellbore casing within the open hole wellbore section 2305. More 
generally, the apparatus 2320 is preferably utilized to fomrt or repair wellbore 
casings, pipelines, or stnictural supports. 

The apparatus 2320 preferably indudes a support niember 2325. ah 
expandable tubular member 2330, an expansion cone 2335. one or more upper 
sealing members 2340. and one or more sealing mmbers 2345. 

The support member 2325 is preferably adapted to be coupled to a surfece 
location. The support member 2325 is further coupled to the expansion cone 2335. 
The support member 2325 nray, for example, be conventional commercially 
available slick wire, braided wire, coiled tubing, or drilling stock material. 

The expandable tubular member 2330 is removably coupled to the 
expansion cone 2335. In a prefened embodiment, the expandable tubular member 
2025 further includes one or more upper and lower sealing meml>ers, 2340 and 
2345, on the outskle surface' of the expandable tubular member 2330 in order to 
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Optimally seal the interface between the expandable tubular member 2330 and the 
wellbore casing 2300 and the open hole wellbore section 2305. 

In a preferred embodiment, the expandable tubular member 2025 further 
includes a lower section 2350, an. intermediate section 2355, and an upper section 
5 2360. In a prefenred embodiment, the wall thicknesses of the lower and 
intermediate sections, 2350 and 2355, are less than the wall thickness of the upper 
section 2360 in order to optimally facilitate the radial expansion of the expandable 
tubular member 2330. In a preferred embodiment, the lower section 2350 of the 
expandable tubular member 2330 includes one or more slots 2365 adapted to 

1 0 pemnit a fluidic sealing material to penetrate the lower section 2350. 

In a preferred embodiment, the expandable tubular member 2330 is further 
provided substantially as disclosed in one or more of the following: (1) U.S. utility 
patent application serial no. 09/454.139, attorney docket no. 25791.3.02, filed on 
12/3/1999, which claimed the benefit of the filing date of U.S. provisional patent 

15 applicatton no. 60/111,293, attorney docket no. 25791 .3, filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510,913. attorney docket no. 25791.7.02, filed 
on 2/23/2000, which claimed the benefit of the filing date of U.S. provisional 
application ho. 60/121,702. filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350, attomey docket no. 25791.8.02, filed on 2/10/2000, which 

20 claimed the benefit of the filing date of U.S. provisional application no. 60/119,611, 
attomey docket no. 25791.8; (4) U.S. utility patent applicaUon serial no. 09/440,338, 
attomey docket no. 25791.9.02, filed on 11/15/1999, whic*i claimed the benefit'of 
the filing date of U.S. provisional application no. 60/108,558, attomey docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provisional patent applicatk)n no. 60/183.546, 

25 filed on 2/18/2000; (6) U.S. utility patent application no. 09/523.460, attomey docket 
no. 25791.11.02, filed on 3/10/2000, whteh claimed the benefit of the filing date of 
U.S. provisional application no. 60/124,042, filed on 3/11/1999; (7) U.S. utility patent 
application no. 09/512.895. attomey docket no. 25791.12.02, filed on 2/24/2000, 
which claimed the benefit of the filing dates of U.S. provisional application no. 

30 60/121,841, attomey docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 
application no. 60/154,047, attome 
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which daimed the benefit of the filing date of U.S. provisional patent application 
serial no. 60/137.998, attorney docket no. 25791.17, filed on 6/7/1999; (10) U,S. 
utility patent application no. 09/559.122. attorney docket no. 25791.23.02, filed on 
4/26/2000. which claimed the t)enefit of the filing date of U.S. provistonal application 
5 no. 60/131.106. attorney docket no. 25791.23. fBed on 4/26/1999; (11) U.S. 
provisional application no. 60/146.203. attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. pruviskmal application no. 60/143.039. attorney docket no. 
25791J26. filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162.671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 

1 0 application no. 60/1 59,039. attorney docket no. 25791 .36. filed on 1 0/1 2, 1 999; (1 5) 
U.S. provisional patent applkation no. 60/159,033.. attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provishxial patent applteatkm no. 60/165.228. 
attorney docket no. 25791.39. filed on 11/12/1999. the disclosures of which are 
incorporated herein by reference. 

15 The expansion cone 2335 is preferably coupled to the support member 

2325. The expansion cone 2335 is further preferably removably coupled to the 
expandable tubular member 2330. The expansion cone 2335 is preferably adapted 
to radially expand the expandable tubular member 2330 when the expansion cone 
2335 is axially displaced relative to the expandable tubular member 2330. 

20 In a preferred embodiment, the expansion cone 2335 is provided 

substantially as disclosed in one or more of the following: (1 ) U.S. utility patent 
application serial no. 09/454,139, attorney docket no. 25791.3.02. filed on 
12/3/1999, which claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/1 11,293,.attomey docket no. 25791.3, filed on 12/7/1998; (2) U.S. 

25 utility patent application serial no. 09/510,913, attorney docket no. 25791.7.02, filed 
on 2/23/2000, which claimed the benefit of the filing date of U.S. provistonal 
applicatkin no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent applicatk^n 
serial no. 09/502.350, attorney docket no. 25791.8.02, filed on 2/10/2000, which 
claimed the benefit of the filing date of U.S. provisbnal application no. 60/119,611, 

30 attorney docket no. 25791.8; (4) U.S. utiBty patent application serial no. 09/440,338, 
attorney docket no. 25791.9.02, filed on. 11/15/1999, which claimed the benefit of 
the filing date of U.S. provisioruil application no. 60/108,558, attorney docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provisional patent applicatton no. 60/183,546. 
filed on 2/18/2000; (6) U.S. utility patent appfication no. 09/523,460. attorney docket 

35 no. 25791.11.02. filed on 3/10/2000. which daimed the benefit of the filing date of 
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U.S. provisional application no. 60/124.042, filed on 3/11/1999; (7) U.S. utility patent 
application no. 09/512.895, attorney docket no. 25791.12.02, filed on 2/24/2000. 
which claimed the benefit of the filing dates of U.S. provisional application no. 
60/121,841, attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 
5 applk^ation no. 60/154,047, attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility application no. 09/511.941, attorney docket no. 25791.16.02, filed on 
2/24/2000, which claimed the benefit of the filing date of U.S. provisional serial no. 
60/121,907, attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588,946, attorney docket no. 25791.17.02, filed on June 7, 2000, 

10 which claimed the benefit of the filing date of U.S. provisional patent application 
serial no. 60/137,998, attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559,122, attorney docket no. 25791.23.02. filed on 
4/26/2000, which claimed the benefit of the filing date of U.S. provistonal application 
no. 60/131,106, attomey docket no. 25791.23, filed on 4/26/1999; (11) U.S. 

15 provistonal application no. 60/146,203, attomey docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisional application no. 60/143.039, attomey docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162,671, attomey docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159,039. attomey docket no. 25791.36, filed on 10/12,1999; (15) 

20 U.S. provisional patent application no. 60/159,033, attomey docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165,228, 
attomey docket no. 25791.39, filed on 11/12/1999, the disclosures of which are 
incorporated herein by reference. 

the upper sealing member 2340 is coupled to the outside surface of the 

25 upper sectbn 2360 of the expandable tubular member 2330. The upper sepling 
member 2340 is preferably adapted to fluidicly seal the Interface between the 
radially expanded upper section 2360 of the expandable tubular member 2330 and 
the wellbore casing 2300. The upper sealing member 2340 may be any number of 
conventional commerdaily available sealing members. In a preferred embodiment, 

30 the upper sealing member 2340 is a viton rubt>er in order to optimally provide toad 
canrying and pressure sealing capacity. 

The tower sealing member 2345 is preferably coupled to the outside surface 
of the upper section 2360 of ttie expandable tubular member 2330. The tower 
sealing member 2340 is preferably adapted to fluidicly seal the interfiace between 

35 the radially expanded upper section 2360 of the expandable tubular member 2330 
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and the open hole wellbore section 2305. The lower sealing memt>er 2345 may be 
any number of conventional commerdally available sealing members. In a preferred 
embodiment, the lower sealing member 2345 is vlton rubber in order to optimally 
provide load carrying and sealing capacity. 
5 As illustrated in FIG. 23a, the apparatus 2320 is preferably positioned within 

the wellbore casing 2300 and the open hole wellbore section 2305 with the 
expandable tubular member 2330 positioned in overlapping relation to the wellbore 
casing 2300. 

As illustrated in FIG. 23b, in a preferred embodiment, a quantity of a 
10 hardenable fluidic sealing material 2365 is then injected into the open hole wellbore 
section 2305 proximate to the lower section 2350 of the expandable tubular member 
2330. The sealing material 2365 may be any number of conventional commercially 
available sealing materials such as, for example, cement and/or epoxy resin. In a 
preferred embodiment, the hardenable fluidic sealing material 2365 at least partially 
15 enters the slots provided in the lower section 2350 of the expandable tubular 
member 2330. 

As illustrated in FIG. 23c, the hardenable fluidic sealing material 2365 Is 
preferably then permitted to at least partially cure. In this manner, the lower section 
2350 of the expandable tubular member 2330 is anchored to the open hole wellbore 
20 section 2305. 

In an alternative embodiment, a compressible cement and/or epoxy is then 
injected into the annular space between the unexpended portion of the tubular 
member 2330 and the wellbore casing 2300. The compressible cement and/or 
epoxy is then permitted to at least partially cure prior to the initiation of the radial 

25 expansion process. In this manner, an annular structural support and fluidic seal is 
provided around the tubular member 2330. 

As illustrated in FIG. 23d, in a preferred embodiment, the expansion cone 
2335 IS then axially displaced by applying an axial force to the support member 
2325. In a preferred emtxxiiment. the axial displacement of the expansion cone 

30 2335 radially expands the expandable tubular member 2330 into intimate contact 
with the walls of the wellbore casing 2300. 

As illustrated in FIG. 23e, in a preferred embodiment, after the expandable 
tubular member 2330 has been completely radially expanded by the axial 
displacement of the expansion cone 2335, a new section of wellbore casing is 

35 fornied that preferably includes the radially expanded tubular member 2330 and an 
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outer annular layer of a fluidic sealing material. More generally, the apparatus 2320 
is used to repair or form wellbore casings, pipelines, and structural supports. 

Referring to FIGS. 24a to 24c. an alternative embodiment of an apparatus 
and method for coupling an expandable tubular member to a preexisting structure 
5 will now be described. Refem'ng to Fig. 24a, a wellbore casing 2400 and an open 
hole wellbore. section 2405 are positioned within a subterranean formation 2410. 
The wellbore casing 2400 and the open hole wellbore section 2405 may be 
positioned in any orientation from the vertical direction to approximately the 
horizontal direction. 

10 In a prefenred embodiment, an apparatus 2420 is utilized to forni a new 

section of wellbore casing within the open hole wellbore section 2405. More 

generally, the apparatus 2420 is preferably utilized to forni or repair wellt)ore 

casings, pipelines, or structural supports. 

The apparatus 2420 preferably includes a support member 2425, an 
15 expandable tubular memt)er 2430. an expansion cone 2435, a coupling 2440, a 

packer 2445, a mass 2450, one or more upper sealing members 2455, and one or 

more sealing members 2460. 

The support member 2425 is preferably adapted to be coupled to a surface 

location. The support member 2425 is further coupled to the expansion cone 2435. 
20 The support member 2425 is preferably adapted to convey electrical, 

communication, and/or hydraulic signals to and/or from the packer 2445. The 

support member 2425 may, for example, be conventional commercially available 

« 

slick wire, brakled wire, coiled tubing, or drilling stock material. 

The expandable tubular member 2430 is removably coupled to the 

25 expansion cone 2435 and the packer 2445. The expandable tubular member 2430 
is further preferably coupled to the mass 2450. In a preferred embodiment, the 
expandable tubular member 2430 further includes one or more upper and lower 
sealing members, 2455 and 2460, on the outside surface of the expandable tubular 
member 2430 in order to optimally seal the interface between the expandable 

30 tutujteir member 2430 and the welltxKe casing 2400 and the open hole wellbore 
section 2405. 

In a preferred embodiment, the expandable tubular member 2430 further 
includes a lower section 2465. an intermediate section 2470, and an upper section 
2430. In a preferred embodiment the wall thicknesses of the lower and 
35 intermediate sections, 2465 and 2470, are less than the wall thickness of the upper 
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secfion 2475 in order to optimally facilitate the radial expansion of the expandable 
tubular member 2430. In a preferred embodiment, the lower section 2465 of the 
expandable tubular member 2430 is coupled to the mass 2450. 

In a preferred embodiment, the expandable tubular member 2430 is further 
5 provided substantially as disclosed in one or more of the following: 

The expansion cone 2435 is preferably coupled to the support member 2425 
and the coupling 2440. The expansion cone 2435 is further preferably renrK>vably 
coupled to the expandable tubular member 2430. The expansion cone 2435 Is 
preferably adapted to radially expand the expandable tubular member 2430 when 
10 the expansion cone 2435 is axiatly displaced relative to the expandable tubular 
member 2430. 

In a preferred embodiment, the expansion cone 2435 is provided 
substantially as disclosed in one or more of the following: (1) U.S. utility patent 
application serial no. 09/454,139, attorney docket no. 25791.3.02, filed on 

15 12/3/1999; which claimed the benefit of ttie filing date of U.S. provisional patent 
application no. 60/1 1 1,293, attomey dodcet no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510,913. attomey docket no. 25791.7.02, filed 
on 2/23/2000, which claimed the benefit of the filing date of U.S. provisional 
application no. 60/121,702, filed on. 2/25/1999; (3) U.S. utility patent application 

20 serial no. 09/502,350. attomey docket no. 25791.8.02. filed on 2/10/2000, which 
claimed ttie benefit of Uie filing date of U.S. provisional application no. 60/119,611, 
attomey docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440,338. 
attomey docket no. 25791.9.02. filed on 11/15/1999, which claimed the benefit of 
the filing date of U.S. provisional application no. 60/108,558. attomey docket no. 

25 25791.9. filed on 1 1/16.1998; (5) U.S. provistonal patent application no. 60/183.546. 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523.480, attomey docket 
no. 25791.11.02, filed on 3/10/2000. which claimed ttie benefit of the filing date of 
U.S. provisional applicalioh no. 60/124.042. filed on 3/11/1999; (7) U.S. utility patent 
application no. 09/512.895, attomey docket no. 25791.12.02. filed on 2/24/2000, 

30 which claimed the benefit of the filing dates of U.S. provisional application no. 
60/121.841. attomey docket no. 25791.12. filed on 2/26/1999 and U.S. provisionai 
appTication no. 60/154.047. attomey docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utiUty application no. 09/511.941. attomey docket no. 25791.16.02. filed on 
2/24/2000. vi/hkh claimed the benefit of the filing date of U.S. provisiorial serial no. 

35 60/121.907. attomey docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
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application no. 09/588,946, attorney docket no. 25791.17.02, filed on June 7, 2000, 

which claimed the t>enefit of the filing date of U.S. provisional patent application 

serial no. 60/137,998, attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 

utility patent application no. 09/559.122, attorney docket no. 25791 .23.02, filed on 
5 4/26/2000, which claimed the benefit of the filing date of U.S. provistonal application 

no. 60/131.106, attomey docket no. 25791.23, filed on 4/26/1999; (11) U.S. 

provisbnal application no. 60/146,203. attomey docket no. 25791.25, filed on 

7/29/1999; (12) U.S. provisional application no. 60/143,039, attomey docket no. 

25791.26. filed on 7/9/1999; (13) U.S. provisional patent applicatkMi serial no. 
10 60/162.671, attomey docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 

applicatton no. 60/159.039, attomey docket no. 25791.36, filed on 10/12,1999; (15) 

U.S. provisional patent applicatton no. 60/159,033, attomey docket no. 25791.37. 

filed on 10/12/1999; and (16) U.S. provisbnal patent application no. 60/165,228. 

attomey docket no. 25791.39. filed on 11/12/1999, the disclosures of which are 
15 incorporated herein by reference. 

The coupling 2440 is preferably coupled to the support member 2425 and 

the expansbn cone 2435. The coupling 2440 is preferably adapted to convey 

electrical, communication, and/or hydraulic signals to and/or from the packer 2445. 

The coupling 2440 may be any number of conventional support members such as, 
20 for example, commercially available slick wire, braided wire, coiled tubing, or drilling 

stock material. 

The packer 2445 is coupled to the coupling 2440. The packer 2445 is further 
removably coupled to the lower section 2465 of the expandable wellbore casing 
2430. The packer 2445 is preferably adapted to provide sufficient fricUonal force to 

25 support the bwer section 2465 of the expandable wellbore casing 2430 and the 
mass 2450. The packer 2445 may be any number of conventional commercially 
available packers. In a preferred embodiment, the packer 2445 is an RTTS packer 
available from Halliburton Energy Services in order to optimally provide multiple sets 
and releases. In an altemative embodiment, hydraulic slips may be substituted for, 

30 or used to supplement, the packer 2445. 

The mass 2450 is preferably coupled to the lower section 2465 of the 
expandable tubular member 2430. The mass 2450 is preferably selected to provide 
a tensile load on the lower sectton 2465 of the expandable tubular member 2430 
that ranges from about 50 to 100 % of the yield point of the upper section 2475 of 

35 the expandable tubular memt>er 2430. In this manner, when the packer 2445 is 
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released, the axial force provided by the mass 2450 optimally radially expands and 
extnjdes the expandable tubular member 2430 off of the expansion cone 2435. 

The upper sealing member 2455 is preferably coupled to the outside surface 
of the upper section 2475 of the expandable tubular member 2430. The upper 
5 sealing member 2455 is preferably adapted to fluididy seal the interface between 
the radially expanded upper section 2475 of the expandable tubular member 2430 
and the wellbore casing 2400. The upper sealing member 2455 may be any 
number of conventional commerciatly available sealing members. In a preferred 
embodiment, the upper sealing member 2455 is viton rubber in order to optimally 

10 provide load carrying and pressure sealing capacity. 

The lower sealing member 2460 is preferably coupled to the outside surface 
of the upper section 2475 of the expandable tubular member 2430. The lower 
sealing member 2460 is preferably adapted to fluididy seal the interface between 
the radially expanded upper section 2475 of the expandable tubular member 2430 

15 and the open hole wellbore section 2405. The lower sealing member 2460 may be 
any numt)er of conventional commercially available sealing members. In a preferred 
embodiment, the lower sealing member 2460 is viton rubber in order to optimally 
provide lead bearing and sealing capadty. 

As Illustrated In FIG. 24a. the apparatus 2420 is preferably positioned within 

20 the wellbore casing 2400 and the open hole wellbore section 2405 with the 
expandable tubular memt>er 2430 positioned in ovedapping relation to the wellbore 
casing 2400. In a preferred embodiment, the weight of the mass 2450 is supported 
by the support member 2425. the expansion cone 2435, the coupling 2440, the 
packer 2445, and the lower section 2465 of the expandable tubular member 2430. 

25 In this manner, the intermediate section 2470 of the expandable tubular member 
2430 preferably does not support any of the weight of the mass 2450. 

As illustrated in FIO. 24b, in a preferred embodiment^ the packer 2445 is 
then released from connection with the lower section 2465 of the expandable tubular 
member 2430. In this nr^nner, the mass 2450 is preferably now supported by the 

30 support member 2425, expansion cone 2435, and the lower and intemiediate 
sections, 2465 and 2470, of the expandable tubular member 2430. In a preferred 
embodiment, the weight of the mass 2450 then causes the expandable tubular 
member 2430 to be radially expanded by, and extruded off of, the expanston cone 
2435. In a preferred emtxxliment, during the extrusion process, the position of the 
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support member 2425 is adjusted to ensure an overiapping relation between the 
expandable tubular member 2430 and the wellbore casing 2400. 

In an alternative emtxxjiment, a cx)mpressible cement and/or epoxy is 
injected into the annular space between the unexpanded portion of the tubular 
5 member 2430 and the wellbore casing 2400 before and/or during the extrusion 
process. The compressible cernent arnl/or epoxy is then preferably penmitted to at 
least partially cure prior to the Initiation of the radial expansion process. In this 
manner, an annular structural support and fluidic seal is provided around the tubular 
member 2430. 

10 As illustrated in FIG. 24c, in a preferred eimbodiment, alter the expandable 

tubular member 2430 has been completely extruded off of the expansion cone 2435, 
a new section of wellbore casing is formed that preferably includes the radially 
expanded tubular member 2430 and an outer annular layer of a fluidic sealing 
material. More generally, the apparatus 2420 is used to repair or form wellbore 

15 casings, pipelines, and structural supports. 

In an altemative embodiment* the mass 2450 is positioned on top of the 
upper section 2475 of the tubular member 2430. In a prefen^ed embodiment, the 
mass 2450 is fabricated from a thick wajled tubular member that is concentric with 
respect to the support member 2425, and also rests on top of the upper section 

20 2475 of the tubular member 2430. In this manner, when the expansion cone 2435 
exits the tubular meml>er 2430, the expansion cone will carry the mass 2450 out of 
the wellbore 2405. 

Refem'rtg to FIGS. 25a to 25c, an altemative embodiment of an apparatus 
and method for coupling an expandat>te tubular member to a preexisting stmdure 
25 wiH now be described. Referring to Fig. 25a, a wellbore casing 2500 and an open 
hole wellbore section 2505 are positioned within a subterranean formation 2510. 
The wellbore casing 2500 and the open hole wellbore section 2505 may be 
positioned in any orientation from the vertical direction to approximately the 
horizontal direction. 

30 In a preferred embodiment, an apparatus 2520 is utilized to form a new 

section of wellbore casing within the open hole wellbore section 2505. More 
generally, the apparatus 2520 is preferably utilized to form or repair wellbore 
casings, pipelines, or structural supports. 

The apparatus 2520 preferably includes a support memt)er 2525, an 

35 expandable tubular member ^530, an expansion cone 2535, a chamber 2440, an 
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end plate 2545, one or more upper sealing members 2555, and one or more sealing 
members 2560. 

The support member 2525 is preferably adapted to be coupled to a surface 
location. The support member 2525 is further coupled to the expansion cone 2535. 
5 The support member 2525 is preferably adapted to convey fluldic materials to and/or 
frorh the chamber 2540. The support member 2525 may, for example, be 
conventional commerdally available slick wire, braided wire, coiled tubing, or drilling 
stock rnaterial. 

The expandable tubular member 2530 is removably coupled to the 

10 expansion cone 2535. In a prefenBd embodiment, the expandable tubular member 
2530 further includes one or more upper and lower sealing members. 2555 and 
2560, on the outside surface of the expandable tubular member 2530 in order to 
optimally seal the interface between the expandable tubular member 2530 and the 
wellt>ore casing 2500 and the open hole wellbore section 2505. . 

15 In a preferred embodiment, the expandable tubular member 2530 further 

includes a lower sedkm 2565. an intiBrmediate section 2570. and an upper section 
2530. In a preferred embodiment, the wall thicknesses of the lower and 
intermediate sections, 2565 and 2570, are less than the wall thickness of the upper 
section 2575 in order to optimally facilitate the radial expansion of the expandable 

20 tubular member 2530. 

In a preferred embodiment, the lower section 2565 of the expandable tubular 
member 2530 further includes the chamber 2540 and the end plate 2545. 

In a preferred emt>odiment, the expandable tubular member 2530 is further 
provMed substantially as disclosed in one or more of the foliowing: (1) U.S. utility 

25 patent application serial no. 09/454.139, attorney docket no. 25791.3.02, filed on 
12/3/1999, which claimed the benefit of the filing date of U.S. provisional patent 
applicatton no. 60/111,293, attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510,913, attorney docket no. 25791.7.02, filed 
on 2/23/2000, which claimed the benefit of the fiBng date of U.S. provisional 

30 application no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350, attorney docket no. 25791.8.02, filed on 2/10/2000, which 
claimed the benefit of the filing date of U.S. provisional application no. 60/119,611, 
attorney docket no. 25791 .8; (4) U.S. utaTity patent appiteation serial no. 09/440.338, 
attorney docket no. 25791.9.02, filed on 11/15/1999. which claimed the benefit of 

35 the filing date of U.S. provisional applicatk)n no. 60/108,558, attorney docket no. 
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25791.9, filed on 11/16.1998; (5) U.S. provisional patent application no. 60/183,546, 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523,460, attorney docket 
no. 25791.11.02, filed on 3/10/2000, wtiich claimed the benefit of the filing date of 
U.S. provisional application no. 60/124.042. filed on 3/11/1999; (7) U.S. utility patent 

5 application no. 09/512.895, attorney docket no. 25791.12.02. filed on 2/24/2000. 
which claimed the benefit of the filing dates of U.S. provisional application no. 
60/121,841. attorney docket no. 25791.12, filed on 2/26/1999 arid U.S. provisional 
application no. 60/154.047. attomey docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility applicatton no. 09/511.941. attorney docket no. 25791.16.02, filfed on 

10 2/24/2000. which claimed the benefit of the filing date of U.S. provisional serial no. 
60/121,907. attomey docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588,946, attomey docket no. 25791.17.02, filed on June 7. 2000, 
whk:h claimed ttie benefit of ttie filing date of U.S. provisional patent application 
serial no. 60/137,998. attomey docket no. 25791.17, filed on 6/7/1999; (10) U.S. 

15 utility patent application no, 09/559.122. attomey docket no. 25791.23.02, filed on 
4/26/2000, whk:h claimed ttie benefit of the filing date of U.S. provistonal application 
no. 60/131,106, attomey docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provisional application no. 60/146.203, attomey docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisional application no. 60/143,039. attomey docket no. 

20 25791.26, filed on 7/9/1999; (13) U.S. provistonal patent applicatton serial no. 
60/162,671, attomey docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159.039. attomey docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. provisional patent application no. 60/159.033, attomey docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provistonal patent application no. 60/165.228. 

25 attomey docket no. 25791.39. filed on 11/12/1999. the disclosures of which are 
incorporated herein by reference. 

The expansion cone 2535 is preferably coupled to tiie support member 
2525. The expansion cone 2535 is further preferably removably coupled to the 
expandable tubular member 2530. The expanston cone 2535 is preferably adapted 

30 to radially expand the expandable tubular member 2530 when the expansion cone 
2535 is axially displaced relative to ttie expandable tubular member 2530. The 
expansion cone 2535 is further preferably adapted to convey fluidic materials to 
and/or from the chamber 2540. 

In a preferred embodiment, Vtie expansion cone 2535 is provided 

35 substantially as disctosed in one or more of ttie foitowing: (1) U.S. utility patent 
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application serial no. 09/454,139, attorney docket no. 25791.3.02, filed on 
12/3/1999, which claimed the t>enefit of the filing date of U.S. provisional patent 
application no. 60/111.293, attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent applicatton serial no. 09/510,913, attoniey docket no. 25791.7.02, filed 
5 on 2/23/2000, which clainned the benefit of the filing date of U.S. provistonal 
application no. 60/121.702, filed, on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350, attorney docket no. 25791.8.02, filed on 2/10/2000, which 
claimed the benefit of the filing date of U.S. provisional application no. 60/119,611, 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440,338, 

10 attorney docket no. 25791.9.02, filed on 11/15/1999, which claimed the benefit of 
the filing date of U.S. provisional applicatton no. 60/108.558, attorney docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provisional patent application no. 60/183,546, 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523,460. attorney docket 
no. 25791.11.02. filed on 3/10/2000. which claimed the benefit of the filing date of 

15 U.S. provisional application no. 60/124,042, filed on 3/1 1/1999; (7) U.S. utility patent 
application no. 09/512,895, attorney docket no. 25791.12.02, filed on 2/24/2000. 
which claimed the benefit of the filing dates of U.S. provisional application no. 
60/121,841, attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 
applicatton no. 60/154,047, attomey docket no. 25791.29. filed on 9/16/1999; (8) 

20 U.S. utility application no. 09/511,941, attomey docket no. 25791.16.02, filed on 
2/24/2000. which daimed the benefit of the filing date of U.S. provisional serial no. 
60/121,907. attomey docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588,946, attomey docket no. 25791.17.02, filed on June 7, 2000, 
which claimed the benefit of the filing date of U.S. provisional patent applicatton 

25 serial no. 60/137.998, attomey docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559,122, attomey docket no. 25791.23.02, filed on 
4/26/2000, which claimed the benefit of the filing date of U.S. provistonal applicatton 
no. 60/131,106, attomey docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provisional application no. 60/146,203, attomey docket no. 25791.25. filed on 

30 7/29/1999; (12) U.S. provistonal application no. 60/143.039, attomey docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provistonal patent application serial no. 
60/162,671, attomey docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159,039, attomey docket no. 25791.36. filed on 10/12,1999; (15) 
U.S. provisional patent application no. 60/159,033, attomey docket no. 25791.37, 

35 filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165,228, 
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attorney docket no. 25791.39. filed on 11/12/1999. the disclosures of which are 
incorporated herein by reference. 

The chamt>er 2540 is defined by the interior portion of the lower section 2565 
of the expandable tubular menriber 2530 below the expansion cone 2535 and above 

5 the end plate 2545. The chamber 2540 is preferably adapted to contain a quantity 
of a fluidic nriaterials having a higher density than the fluidic materials outside of the 
expandable tubular member 2530. 

The upper sealing member 2555 is preferably coupled to the outside surface 
of the upper section 2575 of the expandable tubular member 2530. The upper 

10 sealing member 2555 is preferably adapted to fluididy seal the interface between 
the radially expanded upper section 2575 of the expandable tubular member 2530 
and the wellbore casing 2500. The upper sealing member 2555 may be any 
number of conventional commercially available sealing members. In a preferred 
embodiment, the upper sealing member 2555 is viton rubber in order to optimally 

15 provide load carrying and pressure sealing capacity. 

The lower sealing member 2560 is preferably coupled to the outside surface 
of the upper section 2575 of the expandable tubular member 2530. The lower 
sealing member 2560 is preferably adapted to fluididy seal the interface between 
the radially expanded upper section 2575 of the expandable tubular member 2530 

20 and the open hole wellbore section 2505. The lower sealing member 2560 may be 
any number of conventional commerdally available sealing members. In a prefenred 
embodiment, the tower scaling member 2560 is viton mbber in order to optimally 
provide load canrying and pressure sealing capadty. 

As illustrated in FIG.. 25a. the apparatus 2520 is preferably positioned within 

25 the wellt>ore casing 2500 and the open hole wellbore section 2505 with the 
expandable tubular member 2530 positioned in overlapping relation to the wellbore 
casing 2500. 

As illustrated in FIG. 25b, a quantity of a fluidic material 2580 having a 
density greater than the density of the fluidic material within the region 2585 outside 

30 of the expandable tubular member 2530 is injected into the chamber 2540. In a 
preferred embodiment, the difference in hydrostatic pressure between the chamber 
2540 and the region 2585, due to the differences in fluid densities of these regions, 
causes the expandable tubular member 2530 to be radially expanded by. and 
extnided off of, the expansion cone 2535. In a preferred embodiment, during the 

35 extrusion process, the position of the support member 2525 is adjusted to ensure an 
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overlapping relation between the expandable tubular member 2530 and the weilbore 
casing 2500. In a preferred embodiment, the quantity of the fluidic material 2580 
initially injected into the chamber 2540 is subsequently increased as the size of the 
chamber 2540 Increases during the extrusion process. In this manner, high 
5 pressure pumping equipment is typically not required, or the need for it is at least 
minimized. Rather, in an exemplary embodiment, a column of the fluidic material 
2580 is maintained within the support member 2525. 

In an altemative embodiment, a compressible cement and/or epoxy is 
injected into the annular space between the unexpended portion of the tubular 
10 nnember 2530 and the weilbore casing 2500 before and/or during the extrusion 
process. The compressible cement and/or epoxy is then preferably permitted to at 
least partially cure prior to the Initiation of tiie radial expansion process. In this 
manner, an annular structural support and fluidic seal is provided around the tubular 
member 2530. 

m 

15 As Illustrated in FIG. 25c, in a preferred embodiment, after the expandable 

tubular member 2530 has been completely extruded off of the expansion cone 2535. 
a new section of weilbore casing is formed that preferably includes the radiaHy 
expanded tubular member 2530 and an outer annular layer of a fluidic sealing 
material. More generally, the apparatus 2520 is used to repair or form weilbore 

20 casings, pipelines, and structural supports. 

Refening to FIGS. 26a to 26c, an altemative embodiment of an apparatus 
and method for coupling an expandable tubular member to a preexisting structure 
will now be described. Referring to Fig. 26a, a weilbore casing 2600 and an open 
hole weilbore section 2605 are positioned within a subterranean fonmation 2610. 

25 The weilbore casing 2600 and the open hole weilbore sec^ 2605 may be 
positioned In any orientation from the vertical direction to approximately the 
horizontal direction. 

In a prefened embodiment, an apparatus 2620 is utilized to fonm a new 
section of weilbore casing wittiin the open hole weilbore section 2605. More 

30 generally, the apparatus 2620 is preferably utilteed to fomn or repair weilbore 
casings, pipelines, or structural supports. 

The apparatus 2620 preferably includes a support member 2625. an 
expandable tubular member 2630, an expansion cone 2635, a slip joint 2640, an 
end plate 2545, a chamber 2650. one or more slip members 2655, one or more 
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sealing members 2670, one or more upper sealing members 2675, and one or more 
lower sealing members 2680. 

The support member 2625 is preferably adapted to be coupled to a surface 
location. The support member 2625 is further coupled to the expansion cone 2635. 
5 The support member 2625 is preferably adapted to convey fluidic materials to and/or 
from the chamber 2640. The support member 2625 may, for example, be 
conventional commercially available slick wire, braided wire, coiled tubing, or drilling 
stock material. 

The expandable tubular member 2630 is removal)ly coupled to the 
10 expansfon cone 2635. In a preferred embodiment, the expandable tubular member 
2630 further includes one or more upper and lower sealing members, 2675 and 
2680. on the outside surface of the expandable tubular member 2630 in order to 
optimally seal the interface between the expandable tubular member 2630 and the 
wellbore casing 2600 and the open hole wellbore section 2605. 
15 In a prefen^d embodiment, the expandable tubular member 2630 further 

Includes a lower section 2685, an intermediate $ectk)n 2690. and an upper section 
2695. In a prefen-ed embodiment, the wall thicknesses of the lower and 
intennediate sections, 2685 and 2690, are less than the wall thickness of the upper 
section 2695 in order to optimally fadFitate the radial expanston of the expandable 

20 tubular member 2630. 

In a preferred embodiment, the lower section 2685 of the expandable tubular 
member 2630 houses the slip joint 2640. the end plate 2645, the slips 2655, and the 
sealing members 2670. In a preferred embodiment, the interior portton of the lower 
section 2685 of the expandable tubular member 2630 below the expansion cone 

25 2635 and above the end plate defines the chamber 2650. In a preferred 
embodiment, the lower section 2685 of the expandable tubular member 2630 further 
includes one or nriore of the anchoring devices described above with reference to 
FIGS, la to 25c. 

In a prefen^ embodiment, the expandable tubular member 2630 is further 
30 provided substantially as disclosed in one or more cS the following: (1 ) U.S. utility 
patent appHcatton serial no. 09/454,139. attorney docket no. 25791.3.02, filed on 
12/3/1999, which claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/1 1 1 .293. attorney docket no. 25791 .3. filed on 1 2/7/1 998; (2) U.S. 
utility patent applicatk>n serial no. 09/510,913, attorney docket no. 25791.7.02. filed 
35 on 2/23/2000, which claimed the benefit of the filing date of U.S. provisional 
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appfication no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent appfication | 
serial no. 09/502.350. attorney docket no. 25791.8.02, filed on 2/10/2000. which 
claimed the tienefit of the filing date of U.S. provisional application no. 60/119.611, 
attorney docket no. 25791 .8; (4) U.S. utility patent application serial no. 09/440,338. 
5 attorney docket no. 25791.9.02, filed on 11/15/1999, whfch dalmed the benefit of 
the filing date of U.S. provistonal application no. 60/108.558, attorney docket no. 
25791 .9. filed on 1 1/16.1998; (5) U.S. provisional patent application no. 60/183,546, 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523.460, attorney docket 
no. 25791.11.02, filed on 3/10/2000, which dainned tiie benefit of ttie filing date of 
10 U.S. provistonal applkation no. 60/124,042, filed on 3/1 1/1999; (7) U.S. utility patent 
application no. 09/512.895, attorney docket no. 25791.12.02, filed on 2/24/2000. 
which claimed ttie benefit of ttie filing dates of U.S. provisional application no. 
60/121,841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 
application no. 60/154.047, attorney docket no. 25791.29, filed on 9/16/1999; (8). 
15 U.S. utility application no. 09/511.941. attorney docket no. 25791.16.02, filed on . 
2/24/2000. which claimed ttie benefit of the filing date of U.S. provisional serial no. 
60/121.907. attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
appBcation ho. 09/588.946, attorney docket no. 25791 .17.02, filed on June 7, 2000, 
which claimed the benefit of the filing date of U.S. provisional patent application 
20 serial no. 60/137.998. attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559.122, attorney docket no. 25791.23.02. filed on 
4/26/2000, wWch claimed the berieTA of the filing date of U.S. provisional application 
no. 60/131.106, attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provisional application no. 60/146,203, attorney docket no. 25791.25. filed on 
25 7/29/1999; (12) U.S. provisional application no. 60/143,039, attorney docket no. ! 
• 25791.26. filed on 7/9/1999; (13) U.S. provisional patent applicatfon serial no. 

60/162.671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional I 
application no. 60/159.039, attorney docket no. 25791.36, filed on 10/12.1999; (15) 
U.S. provisional patent application no. 60/159,033, attorney docket no. 25791.37, | 
30 filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165.228. 

attorney docket no. 25791.39. filed on . 11/1 2/1 999, the disclosures of which are j 
incorporated herein by reference. 

The expansion cone 2635 is preferably coupled to the support member 2B25 | 
and the slip joint 2640. The expansion cone 2635 Is further preferably removably 
35 coupled to the expandable tubular member 2630. The expansion cone 2635 is 
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preferably adapted to radially expand the expandable tubular member 2630 when 
the expansion oone 2635 is axially displaced relative to the expandable tubular 
member 2630. The expansion cone 2635 is further preferably adapted to convey 
fluidic materials to and/or from the chamber 2650. 
5 In a preferred embodiment, the expansion cone 2635 is further provided 

substantially as. disclosed in one or more of the following: (1) U.S. utility patent 
application serial no. 09/454.139. attorney docket no. 25791.3.02. filed on 
12/3/1999. which claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/1 1 1 ,293. attorney docket no. 25791 .3. filed on 1 2/7/1 998; (2) U.S. 

10 utility patent application serial no. 09/510,913. attorney docket no. 25791.7.02. filed 
on 2/23/2000. which claimed the benefit of the filing date of U.S. provisional 
application no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350. attorney docket no. 25791.8.02. filed on 2/10/2000. which 
claimed the benefit of the filing date of U.S. provisional application no. 60/119.611. 

1 5 attorney docket no. 25791 .8; (4) U.S. utility patent application serial no. 09/440.338. 
attorney docket no. 25791.9.02. filed on 11/15/1999, which claimed ttie benefit of 
the filing date of U.S. provisional application no. 60/108,558. attorney docket no. 
25791.9. filed on 1 1/16.1998; (5) U.S. provisional patent application no. 60/183,546, 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523,460. attorney docket 

20 no. 25791.11.02, filed on 3/10/2000, which claimed tne benefit of the filing date of 
U.S. provisk)nal application no. 60/124,042. filed on 3/11/1999; (7) U.S. utility patent 
appiicatfon no. 09/512.895. attomey docket no. 25791.12.02, filed on 2/24/2000. 
which dairned the benefit of the filing dates of U.S. provisional application no. 
60/121pa41, atloiney docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 

25 application no. 60/154,047. attomey docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility applicatiiDn no. 09/511,941, attomey docket no. 25791.16.02, filed on 
2/24/2000, which claimed the l)enefit of the filing date of U.S. provisional serial no. 
60/121,907. attomey docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588.946, attomey docket no. 25791.17.02, filed on June 7. 2000, 

30 which claimed the benefit of the fifing date of U.S. provisional patent application 
serial no. 60/137.998, attomey docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559,122. attomey docket no. 25791.23.02, filed on 
4/26/2000, which claimed the benefit of the filing date of U.S. provisional application 
no. 60/131.106. attomey docket no. 25791.23. filed on 4/26/1999; (11) U.S. 

35 provisional application no. 60/146,203. attomey docket no. 25791.25, filed on 



I 

I 

I 

I* 
I 

i 

25791.38.15 Pa3667GB08 

7/29/1999; (12) U.S. provisional application no. 60/143,039, attorney docket no. :• 
25791.26. filed on 7/9/1999; (13) U.S. provisional patent application serial ho. 
60/162.671. attorney dodcet .no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
application no. 6W159.039. attorney docket no. 25791.36. filed on 10/12.1999; (15) ' 
5 U.S. provisional patent application no. 60/159.033. attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165,228, 
attorney docket no, 25791.39. filed on 11/12/1999,. the disclosures of virtiich are 
incorporated herein by reference. 

The slip Joint 2640 is coupled to the expansion cone 2635 and the end plate 
10 2645. The slip joint 2640 is preferably adapted to permit the end plate 2645 to be ! 
axially displaced relative to the expansion cone 2635. In this manner, the size of the 
chamber 2650 js variable. The slip joint 2640 may be any number of conventional I 
commercially available slip jointe modified in accordance with the teachings of the 
. present disclosure. 

15 The sKp joint 2640 preferably includes an upper member 2640a, a resilient 

member 2640b, and a lower member 2640c. The upper member 2640a is coupled I 
to the expansion cone 2635 and the resilient, member 264pb. The upper memt)er 
2640a is movably coupled to the lower member 2640b. The upper member 2640a 
preferably includes one or more fluid passages 2640aa that pemnit the passage of 

20 fluidic materials. The lower member 2640b is coupled to the end plate 2645 and the 
resilient member 2640b. The lower member 2640b is movably coupled to the upper 
member 2640a. The lower member 2640b preferably includes one or more fluid \ 
passages 2640ba that permit the passage of fluidic materials. The resilient member 
2640c is coupled between the upper and lower members, 2640a and 2640b. The 

25 resilient member 2640c is preferably adapted to apply an upward axiai force to the 

end plate 2645. . ^ 

The end plate 2645 is coupled to the slip joint 2640. the slips 2655, and the \ 

» • 

sealing members 2670. The end plate 2645 is preferably adapted to seal off a 

I 

portion of the Interior of the lower section 2685 of the expandable tubular member 
30 2630. The end plate 2645 is further adapted to define, in combination with the 

expandable tubular member 2630, and the expansion cone 2635, the chamber j 
2650. 

The chamt)er 2650 is defined by the interior portion of the lower section 2685 
of the expandable tubular member 2630 below the expansion cone 2635 and atx>ve 
35 the end plate 2645. In a preferred embodiment, the pressurization of the chamber j 
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2650 causes the expansion cone 2635 to be axially displaced and thereby radially 
expand the expandable tubular member 2630. The chamber 2650 is preferably 
adapted to move upwardly within the expandable tubular member 2630 as the 
expansion cone 2635 and end plate 2645 are axially displaced within the 
5 expandable tubular member 2630. 

The slips 2655 are coupled to the end plate 2645. The slips 2655 are 
preferably adapted to permit the end plate 2645 to be displaced in the upward axial 
direction; but prevent axial displacement of the end plate 2645 in the downward 
direction. In this manner, the chamber 2650 is pressurized by injecting fluidic 
10 materials into ttie chamber 2650. Because the end plate 2645 is maintained in a 
substantially stationary position, relative to the expandable tubular memt>er 2630, 
during the injection of pressurized fluidic materials into the chamber 2650, the 
pressurization of the chamber 2650 pref6rat)ly axially displaces the expansion cone 
2635. In a preferred embodiment, when the slip joint 2640 is fully extended, the slip 
15 joint 2640 then displaces the end plate 2645 in the upward axial direction. In a 
preferred embodiment, when the spring force of the elastic member 2640c of ttie slip 
joint 2640 is greater than the fluidic pressurization force within the chamber 2650. 
the end plate 2645 is displaced in the upward axial direction. 

The sealing members 2670 are coupled to the end plate 2645. The sealing 
20 members 2670 are further preferably seaiingly coupled to the iriterior walls of Uie 
expandable tubular member 2630. In this manner, the chamber 2650 is optimally 
pressurized during operation of the apparatus 2620. 

The upper sealing member 2675 is preferably coupled to the outside surface 
of ttie upper section 2695 of the expandable tubular member 2630. The upper 
25 sealing member 2675 is preferably adapted to fluididy seal the interface between 
the radially expanded upper section 2695 of the expandable tubular member 2630 
and the wellbore casing 2600. The upper sealing member 2675 may be any 
number of conventional commercially available sealing members. In a preferred 
embodiment, the upper sealirig member 2675 is viton rubber in order to optimally . 
30 provide load carrying and pressure sealing capacity. 

The lower sealing member 2680 is preferably coupled to the outside surface 
of tiie upper section 2695 of the expandable tubular member 2630. The lower 
seafing member 2680 Is preferably adapted to fluididy seal the interface between 
the radially expanded upper section 2695 of the expandable tubular member 2630 

• 

35 and the open hole wellbore section 2605. The lower sealing memt)er 2680 may be 
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any number of conventional oommerdally available sealing members. In a prefenBd 
embodiment, the lower sealing member 2680 is viton mbber in order to optimally 
provide load carrying and pressure sealing capacity. \ 
As illustrated in FIG. 26a. the apparatus 2620 is preferably positioned within ' 
5 the wellbore casing 2600 and the open hole wellbore section 2605 with the { 
expandable tubular member 2630 positioned in overlapping relation to the wellbore 
casing 2600. In a prefen^ed embodiment, the lower section 2685 of the expandable 
tubular member 2630 is ttien anchored to the open hole wellbore section 2605 using 
one or more of the apparatus and methods described above with reference to FIGS. 

10 la to 25c. : 

« 

As illustrated in FIG. 26b, the radial expansion of the expandable tubular 
member 2630 is then initiated by: (1) applying an upward axial force to the 1 
expansion cone 2635; and/or (2) pressurizing the chamber 2650 by injecting a 
pressurized fluidic materiar into the chamber 2650. 

15 In a preferred embodiment, the expandable tubular member 2630 is radially 

expanded by applying an upward axial force to the expansion cone 2635. In a i 
preferred embodiment, once the slip joint 2640 is fully extended, the end plate 2645 
is then axially displaced in the upward direction. In this manner, the end plate 2645 
follows the expansion cone 2635. In a preferred embodiment, the chamber 2650 is 

20 pressurized when the frictional forces exceed a predetermined value. In this 
manner, the axial displacement of the expansion cone 2635 is provided by applying 
an axial force that is selectively supplemented by pressurizing the chamber 2650. \ 

In an alternative embodiment, a compressible cement and/or epoxy is 
injected into the annular space between the unexpanded portion of the tubular , 

25 member 2630 and the wellbore casing 2600 before and/or during the extrusion - 
process. The compressible cement and/or epoxy is then preferably permitted to at 
least partially cure prior to the initiation of the radial expansion process. In this 
manner, an annular structural support and fluidic seal is provided around the tubular 
member 2630. 

I 

30 As illustrated in FIG. 2i5c, in a preferred embodiment, after the expandable 

tubular member 2630 has been completely extruded off of the expansion cone 2635, J 
a new section of weilt>ore casing is fonmed that preferably includes the radially 
expanded tubular member 2630 arid an outer annular layer of a fluidic sealing [ 

w 

material. More generally, the apparatus 2620 is used to repab* or form wellt>ore 
35 casings, pipelines, and structural supports. j 

104 

! 



25791.38.15 P83667GB08 

Referring initially to FIG. 27. a preferred method 2700 of coupling an 
expandable tubular member to a preexisting stnjcture includes the steps of: (1) 
coupling the expandable tubular member to the preexisting structure by axially 
displacing an expansion cone; and (2) radially expanding the expandable tubular by 

5 applying direct radial pressure. 

In a preferred embodiment, as illustrated in FIG. 28, in step 2705. an 
expandable tubular member 2805 is coupled to a preexisting wellbore casing 2810 
positioned wthin a subterranean formation 2815. In a preferred embodiment, the 
wellbore casing 2810 further Includes an outer annular layer 2820 of a fluidic sealing 

10 material such as. for example, cement. The expandable tubidar member 2805 may 
be coupled to the preexisting wellbore casing 2810 using any number of 
conventional commercially available methods for coupling an expandable tubular 
member to a preexisting structure such as, for example, pulling an expansion cone 
through a tubuliar member, or pushing an e)q?ansion cone through a tubular member 

15 using a pressurized fluidic material. In a preferred embodiment, the expandable 
tubular member 2805 is coupled to the preexisting stmdure 2810 using one or more 
of the apparatus and methods disclosed in the following: (1) U.S. utility patent 
application serial no. 09/454,139, attorney docket no. 25791.3.02. filed on 
12/3/1999, which claimed the benefit of the fUing date of U.S. provisional patent 

20 application no. 60/111,293, attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/51 0.91 3, attomey docket no. 25791 .7.02, filed 
on 2/23/2000. which claimed the benefit of the filing date of U.S. provisional 
application no. 60/121,702. filed on 2/25/1999; (3) U.S. utility patent applicatfon 
serial no. 09/502,350. attorney docket no. 25791.8.02. filed on 2/10/2000, which 

25 claimed the benefit of the filing date of U.S. provisional applicatton no. 60/119,61 1< 
attomey docket no, 25791 .8; (4) U.S. utility patent application serial no. 09/440.338. 
. attorney docket no. 25791.9.02, filed on 11/15/1999. which claimed the benefit of 

the filing date of U.S. provisional application no. 60/108.558. attorney docket no. 
25791.9, filed on. 11/16.1998; (5) U.S. provistonal patent applicatton no. 60/183,546. 

30 filed on 2/t8/2000; (6) U.S. utility patent application no. 09/523,460, attomey docket 
no. 25791.11.02, filed on 3/10/2000, whfch claimed the benefit of the filing date of 
U.S. provisional application no. 60/124,042, filed on 3/11/1999; (7) U.S. utility patent 
application no. 09/512,895, attomey docket no. 25791.12.02, filed on 2/24/2000, 
which claimed the benefit of the filing dates of U.S. provisional application no. 

35 60/121,841, attomey docket ho. 25791,12, filed on 2/26/1999 and U.S. provistonal 
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application no. 60/154,047, attorney docket no. 25791.29. filed on 9/16/1999; (8) ; 
U.S. utility application no. 09/511.941. attorney docket no. 25791.16.02. filed on 
2/24/2000, which claimed the benefit of the filing date of U.S. provisional serial no. 
60/121,907, attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
5 applk:atk>n no. 09/588,946. attorney docket no. 25791.17.02. filed on June 7. 2000, 
which claimed the benefit of the filing date of U.S. provisional patent application 
serial no. 60/137.998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559,122. attorney docket no. 25791.23.02, filed on 
4/26/2000, which claimed the t)enefit of the filing date of U.S. provisional application 

10 no. 60/131,106, attorney docket no. 25791.23. filed ori 4/26/1999; (11) U.S. i 
provisional application no. 60/146,203. attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisional application ho. 60/143,039, attorney docket no. | 
25791.26, filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162.671, attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 

1 5 application no, 60/1 59.039. attorney docket no. 25791 .36, filed on 1 0/1 2,1 999; (15) 
U.S. provisional patent application no. 60/159,033, attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165,228. 
attorney docket no. 25791.39, filed on 11/12/1999, the disclosures of which are 
Incorporated herein by reference. In a prefenred emtxxilment, the amount of radial 

20 expanston provided in step 1 05 ranges from about 5% to 20%. 

In a preferred embodiment, as illustrated in FIG. 29, in step 2710, at least a 
portion of the expandable tubular member 2805 is further radially expanded by using 
a radial expanskm tool 2905 to apply direct radial pressure to the expandable 
tutHJiar member 2805. The radial expanston tool 2905 may be any number of 

25 conventional radial expansion tools suitable for applying direct radial pressure to a j 
tubular member. In a preferred embodiment, the radial expansion tool 2905 is 
provided substantially as disck)sed on one or more of the folkiwing U.S. Patents: 
5,014,779 and 5.083,608. the discbsures of which are incorporated herein by 
reference. In a preferred embodiment, the amount of radial expansion of the j 

30 expandable tutHJiar member %05 provkled in step 2710 ranges up to about 5%. In 

a preferred embodiment, the radial contact pressures generated by the radial | 
expansion tool 2905 in step 2710 range from about 5,000 to 140,000 psi. in order to 
optimally plasticaBy defomn the expandable tubular member 205 to the final desired | 
geometry. 
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In a preferred embodiment, the radial expansion provided in step 2705 is 
limited to the portion of the expandable tubular member 2805 that overlaps with the 
preexisting wellbore casing 2810. in this manner, the high compressive forces 
typically required to radially expand the portion of the expandable tubular member 

ft 

5 2805 that overlaps with the preexisting wellbore casing 2810 are optimally provided. 

In an altemative embodiment, the radial expansion in step 2705 radially 
expands the expandable tubular member 2805 to provide an inside diameter 
substantially equal to the inside diameter of the pre-existing wellbore casing 2810. 
In this manner, a mono-diameter wellbore casing is optimally provided. 
10 Thus, the method 2700 provides a 2-step radial expansion process that 

utilizes: (1) a relatively quick method of radial expansion for the majority of the radial 

ft 

expansion; and (2) a high contact pressure method for the remaining radial 

ft 

expansion. In several altemative embodiments, the method 2700 is used to form or 
repair wellbore casings, pipelines, or structural supports. 

15 The method 27Q0 further provides an apparatus and method for coupling an 

expandable tubular member to a preexisting structure. The expandable tubular is 
initially coupled to the preexisting structure by axlally displacing an expansion cone 
within the expandable tubular member. The expandable tubular member is then 
further radially expanded by applying a radial force to the expandable tubular The 

20 apparatus and method have wide application to the fonmatlon and repair of wellbore 
casings, pipelines, and structural supports. The apparatus and method provide an 
. efTident and reliable method for forming and repairing wellbore casings, pipelines, 
and structural supports. In a prefened implementation, the initial radial expansion of 
the expandable tubular member by axlally displacing the expansion cone provide 

25 from about 5% to 25% of radial expansion, and the subsequent application of direct 
radial pressure to the expandable tubular member provides an additional radial 
expansion of up to about 10%. In this manner, the desired final geometry of the 
radially expanded tubular member is optimally achieved in a time efficient and 
reliable manner. This method and apparatus is particulariy useful in optimally 

30 creating profiles and seal geometries for liner tops and for connections between 
jointed tubulars. 

A method of coupling an expandable tubular member to a preexisting 
structure has been described that includes positioning the tubular member and an 
expansion cone within the preexisting structure, anchoring the tubular member to 
35 the preexisting stmcture, axlally displacing the expansion cone relathre to the tubular 
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member by pulling the expansion cone through the tubular memt>er, and lubricating 
the interface between the expansion cone and the tubular merht>er. In a preferred 
embodiment lubricating the interface between the expansion cone and the tubular 
member includes: injecting a lubricating fluid into the trailing edge of the interface 
5 between the expansion cone and the tubular member. In a preferred embodiment, 
the lubricating fluid has a visoosity ranging from at)out 1 to 10,000 centipoise. In a 
preferred embodiment, the injecting includes: injecting lubricating fluid into a tapered 
end of the expansion cone. In a prefenred emt)odiment the injecting includes: 
injecting lubricating fluid into the area around the axial midpoint of a first tapered end 

10 of the expansion cone. In a preferred embodiment, the injecting includes: injecting 
lubricating fluid into a second end of the expansion cone. In a preferred 
embodiment, the injecting includes: Injecting lubricating fluid into a tapered first end 
and a second end of the expansion bone. In a preferred embodiment, ttie injecting 
includes: injecting lubricating fluid into an interior of the expansion cone. In a 

15 preferred embodiment, the injecting includes: injecting lubricating fluid through an 
outer surface of the expansion cone. In a preferred embodiment the injecting 
includes: injecting the lubricating fluid into a plurality of discrete locations along tiie 
trailing edge portion. In a preferred emtKxJiment, Uie lubricating fluid includes 
drilling mud. in a preferred embodiment the lubricating fluid further includes: 

20 TorqTrim III, EP Mudlib, and DrillN-Slid. In a preferred embodiment the lubricating 
fluid includes TorqTrim III. EP Mudlib, and Drill-N-Slid. In a preferred embodiment, 
the interface t>etween the expansion cone and the tubular memt>er includes: coating 
the interior surface of the tubular member with a lubricant In a preferred 
embodiment tut)ricating the interface between the expansion cone and the tubular 

25 member includes: coating the interior surface of tiie tubular member with a first part 
of a lubricant, and applying a second part of the lubricant to the interior surtece of 
the tubular member. In a prefenred emtxxliment, the lubricant comprises a metallic 
soap. In a preferred embodiment tiie lubricant is selected from the group consisting 
of OLube-IO, OPHO&'SS-M, and C-PH0S-58-R. In a prefenred embodiment tiie 

30 lubricant provides a sliding friction ooeffident of less than about 0.20. In a preferred 
embodiment the lubricant is chemically bonded to the interior surfeoes of the tubular 
members. In a preferred embodiment ttie lubricant is mechanically bonded to the 
interior surfaces of the tubular memt)ers. In a preferred embodiment ttie lubricant is 
adhesively bonded to the interior surface of the tubular members. In a preferred 
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embodiment the lubricant includes epoxy, moiybdenunn disulfide, graphite, 
aluminum, copper, alumisilicate and polyethylenepolyamine. 

A method of coupling a tubuljar member to a preexisting structure has also 
been described that includes positioning the tubular member and an expansion cone 

5 within the preexisting structure, anchoring the tubular member to the preexisting 
structure, and axially displacing the expansion cone relative to the tubular member 
by pulling the expansion cone through the tubular member. The tubular member 
preferably includes: an annular member, including: a wall thickness that varies less 
than about 8 %, a hoop yield strength that varies less than about 10 

10 imperfections of less than about 8 % of the wall thickness, no failure for radial 
expansions of up to about 30 %, and no necking of the walls of the annular member 
for radial expansions of up to about 25%. 

A method of coupling a tubular member to a preexisting structure has also 
been described that includes injecting a lubricating fluid into the preexisting 

15 structure, positioning the tubular member and an expansion cone within the 
preexisting structure, anchoring the tubular member to the preexisting structure, and 
axially displacing the expansion cone relative to the tubular member by pulling the 
expansion cone through the tubular member. In a preferred embodiment, the 
lubricating fluid Includes: BAROLUB GOLD-SEAL™ brand drilling mud lubricant 

20 A method of coupling an expandable tubular member to a preexisting 

structure has also been described that includes positioning the expandable tubular 
member and an expanston cone within the preexisting stnjcture, anchoring the 
expandable tubular member to the preexisting stmcture. and 
axially displacing the expansion cone relative to the expandable tubular rnember by 

25 pulling the expansion cone through the expandable tubular member. In a preferred 
. embodiment, the expandable tubular niember includes: a first tubular member, a 
second tubular mjsmber, and a threaded connection for coupling the flrst tubular 
member to the second tubular member. In a preferred embodiment, the threaded 
connection includes: one or more sealing members for sealing the interfece t>etween 

30 the first and second tubular members. In a preferred embodiment the threaded 
connection comprises a pin and box threaded connectton. In a preferred 
emtxxiiment, the sealing members are positioned adjacent to an end portion of the 
threaded oonnectton. In a preferred enibodiment. one of the sealing members is 
positioned adjacent to an end portton of the threaded connection; and wherein 

35 another one of the sealing members is not positioned adjacent to an end portion of 
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the threaded connection. In a preferred ennbodimeht, a plurality of the sealing 
members are positioned adjacent to an end portion of the threaded connection. 

A method of coupling an expandable tubular member to a preexisting 
structure has also been described that includes positioning the expandable tubular 
5 member and an expansion cone within the preexisting structure, anchoring the 
expandable tubular member to the preexisting structure, and 
axially displacing the expansion cone relative to the expandable tubular member by 
pulling the expansion cone through the expandable tubular member. In a prefenred 
embodiment, the expandable tubular member includes a plurality of tubular 

10 members having threaded portions that are coupled to one another by the process 
of: coating the threaded portions of the tubular members with a sealant, coupling the 
threaded portions of the tubular members, and curing the sealant in a preferred 
embodiment, the sealant is selected from the group consisting of epoxies, 
thermosetting sealing compounds, curable sealing compounds, and sealing 

15 compounds having polymerizable materials. In a prefenred embodinryent, the method 
further includes: initially curing the sealant prior to radially expanding the tubular 
members, and finally curing the sealant after radially expanding the tubular 
members. In a preferred embodiment, the sealant can be stretched up to about 30 
to 40 percent after curing without failure. In a prefen'ed emtKxJiment, the sealant is 

20 resistant to conventional wellbore fli^dic materials. In a preferred embodiment, the 
material properties of the sealant are substantially stable for temperatures ranging 
from about 0 to 450 ^F. In a prefentKl embodiment, the method further includes: 
applying a primer to the threaded portions of the tubular members prior to coating 
the threaded portions of the tubular members with the sealant. In a preferred 

25 embodiment, the primer includes a curing catalyst. In a prefenred embodiment, the 
primer is applied to the threaded portion of one of the tubular members and the 
sealant is applied to the threaded portion of the other one of the tubular members. 
In a prefemed embodiment, the primer includes a curir>g catalyst. 

A method of coupling a tubular memt)er to a preexisting structure has also 

30 been described that includes positiorwig the tubular memt>er and an expansion cone 
within the preexisting stmcture, anchoring the tubular memt>er to the preexisting 
structure, and axially displacing the expansion cone relative to the tubular memt>er 
by pulling the expansion cone through the exparulable tubular member. In a 
preferred emt>odiment, the tubular memt)er includes: a pair of rings for engaging the 
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preexisting structure, and a sealing element positioned between the rings for sealing 
the interface t>etween the tubular menr^ber and the preexisting structure. 

A method of coupling a tubular member to a preexisting structure has also 
been described that includes positioning the expandable tubular member and an 

5 expansion cone within the preexisting structure, arK^horing the expandable tubular 
member to the preexisting staidure, and axially displacing the expansion cone 
relative to the expandable tubular member by pulling the expansion cone through 
the expandable tubular member. In a preferred embodiment, the tubular memt>er 
includes one or more slots, in a prefenred embodiment, the slots are provided at a 

10 preexpanded portion of the tubular member. In a preferred embodiment, the slots 
are provided at a non-preexpanded portion of the tubular memt)er. 

A method of coupling a tubular member to a preexisting structure has also 
been described that includes positioning the expandable tubular member and an 
expansion cone within the preexisting structure, anchoring the expandable tubular 

15 member to the preexisting stmcture, and axially displacing the expansion cone 
relative to the expandable tubular member by pulling the expansion cone through 
the expandable tubular member. In a preferred embodiment, the tubular member 
includes: a first preexpanded portion, an intemiediate portion coupled to the first 
preexpanded portion Including a sealing element, and a second preexpanded 

20 portion coupled to the intermediate portion. . 

A method of coupling a tubular member to a preexisting structure has also 
been described that includes posittoning the expandable tubular member and an 
expansion cone within the preexisting structure, anchoring the expandable tubular 
member to the preexisting structure, and axially displacing the expansion cone 

25 relative to the expandable tubular member by pulling the expansion cone through 
the expandable tubular member by applying an axial force to the expansion cone. 
The axial force preferably includes a substantially constant axial force, and an 
increased axial force. In a preferred emtKxiiment, the increased axial force is 
provided on a periodic basis. In a preferred errdxxliment, the increased axial force 

30 is provided on a random basis. In a prefened embodiment, the ratio of the 
increased axial force to the substantially constant axial force ranges from about 5 to 
40 %. 

A method of coupling a tubular member to a preexisting structure has also 
been described that includes positioning the tubular member and an expansion cone 
35 within the preexisting structure, anchoring the tubular member to the preexisting 
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Structure, and axially displadng the expansion cone relative to the expandable 
tubular memt)er by pushing and pulling the expansion cone through the expandable 
tubular member. In a prefenBd embodiment pushing the expansion cone includes: 
injecting a pressurized fluidic material into contact with the expansion cone. 
5 A method of coupling a tubular member to a preexisting structure has also 

been described that includes positioning the tubular memt)er and an expansion cone 
within the preexisting structure, anchoring the tubular member to the preexisting 
structure, axially displacing the expansion cone relative to the tubular member by 
pulling the expansion cone through the expandable tubular member, and injecting a. 
10 curable fluidic sealing material between the tubular member and the preexisting 
structure prior to axially displacing the expansion cone. 

A method of coupling a tubular member to a preexisting structure has also 
been described that includes positioning the tubular member and an expansion cone 
within the preexisting structure, anchoring the tubular member to the preexisting 

• • • ♦ 

15 structure by increasing the size of the expansion cone, and axially displadng the • 
expansion cone relative to the tubular member by pulling the expansion cone 
through the tubular member. 

A method of coupling a tubular member to a preexisting structure has also 
been described that indudes positioning the tubular member and an expansion cone 

20 within the preexisting structure, anchoring the tubular memt)er to the preexisting 
structure by heating a portion of the tubular member, and axially displadng the 
expansion cone relative to the tubular member by pulling the expansbn cone 
through the tubular memt>er. 

A method of coupling an expandable tubular member to a . preexisting 

25 structure has also been described that indudes positioning the expandable tubular 
. member, an expansion cone, and an anchoring device within the preexisting 
structure, positionirig the anchoring device above the expansion cone, anchoring the 
expandable tubular member to the preexisting structure using the anchoring device, 
and axially displadng the expansion cone. 

30 A method of coupling an expandable tubular member to a preexisting 

structure has also been descrit>ed that indudes positioning the tubular member and 
an expansion cone within the preexisting structure, explosively anchoring the tubular 
memt>er to the preexisting structure, and axially displadng the expansion cone 
relative to the tubular member. 
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A method of coupling an expandable tubular to a preexisting stmcture has 
also been described that includes fixing the position of an expansion cone within the 
preexisting structure, driving the expandable tubular member onto the expansion 
cone in a first direction, and axially displacing the expansion cone in a second 
5 direction relative to the expandable tubular member. In a prefened embodiment, the 
first and second directbns are different 

A method of coupling an expandable tubular member to a preexisting 
structure has also been described that includes placing the expandable tubular, an 
expansion cone, and a resilient anchor within the preexisting structure, releasing the 
10 resilient anchor, and axially displacing the expansion cone vvithin the expandable 
tubular member. 

A method of coupling an expandable tubular member to a preexisting 
structure has also been described that includes placing the expandable tubular 
memt>er, an expansion cone, and an anchor into the preexisting stmcture, anchoring 
1 5 the expandable tubular member to the preexisting structure by: pivoting one or more 
engagernent elements, and axially displacing the expansion cone. In a preferred 
embodiment, pivoting Uie engagement elements includes: actuating the 
engagement elements. In a preferred embodiment, pivoting the engagement 

* 

elements includes: placing a quantity of a fluidic material onto Uie engagement 

20 elements. In a preferred embodiment, pivoting the engagement elements includes: 
displacing the expandable tubular member. 

A method of coupling an expandable tubular member to a preexisting 
structure has also been described that includes placing the expandable tubular 
member and an expansion cone into the preexisting stmcture, placing a quantity of 

25 a fluidic material onto ttie expandable tubular member to anchor the expandable 
tubular member to the preexisting stmcture, and axially displacing ttie expansion 
cone. In a preferred embodiment, Uie fluidic material comprises a barite plug. In a 
preferred embodiment, ttie fluidic material comprises a flex plug. 

A method of coupling an expandable tubular member to a preexisting 

30 structure has also been described ttiat includes positioning the expandable tubular 
member and an expansion cone into the preexisting structure, anchoring the 
expandable tubular member to ttie preexisting structure by injecting a quantity of a 
hardenable fluidic material into ttie preexisting structure, at least partially curing the 
hardenable fluidic sealing material, and 

35 axially displadng the expansion cone. 
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A method of coupling an expandable tubular member to a preexisting 
structure has also been described . that includes placing the expandable tubular 
member and an expansion cone within the preexisting structure, and applying an 

■ 

axial force to the expandable tubular member in a downward direction. 
5 A method of coupling an expandable tubular member to a preexisting , 

structure has also been described ttiat includes pladng the expandable tubular ^ 
member and an expansion cone within the preexisting structure, injecting a quantity 
of a first fluidic material having a first density into the region of the preexisting 
structure outside of tt)e expandable tubular member, and injecting a quantity of a 

10 second fluidic material having a second density into a portion of Uie expandable 
tubular member below ttie expansion cone. In a prefenred embodiment, the second 
density is greater ttian ttie first density. j 

A meUiod of coupling an expandable tubular member to a preexisting 
structure has also been described that includes pladng Uie expandable tubular 

15 member and an expansion cone into the preexisting stiiicture, anchoring the 
expandable tubular member to ttie preexisting structure, applying an axial force to 

■ 

ttie expansion cone, and pressurizing an interior portion of the expandable tubular 
nfiember below the expansion cone. I 
A mettiod of coupling an expandable tubular member to a preexisting ' 
20 structure has also been described tiiat indudes pladng tiie expandable tubular ! 

i 

member and an expansion cone into the preexisting structure, and applying an axial 

force to the expandable tubular member. ! 

An apparatus for coupling a tubular member to a preexisting structure has 
also been described ttiat indudes an expandable tubular member, an anchoring 

25 device adapted to couple tite expandable tubular member to the preexisting ! 
structure, and an expansion cone movably coupled to the expandable tubular 
member arKi adapted to radially expand the expandable tubular member; induding: 
a housing induding a tapered first end and a second end. one or more grooves 
formed in the outer surface of the tapered first end, and one. or more axial flow 

30 passages fluididy coupled to flie grooves. In a preferred embodiment, the grooves 

indude drcumferential grooves. In a preferred embodiment, the grooves indude i 
spiral grooves. In a preferred embodiment, ttie grooves are concentrated around 
ttie axial midpoint of the tapered portion of Uie housing. In a preferred embodiment, 
the axial flow passages indude axial grooves. In a preferred embodiment, the axial 

35 grooves are spaced apart by at least about 3 inches In the drcumferential direction. I 

•I 
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In a preferred erribodiment, the axial grooves extend from the tapered first end of 
the body to the grooves. In a preferred emt>odiment, the axial grooves extend from 
the second end of the txKly to the grooves. In a preferred ennt)odiment, the axial 
grooves extend from fhe tapered first end of the body to the second end of the body. 

5 In a preferred embodiment, the axial flow passages are positioned within the 
housing of the expansion cone. In a preferred embodiment, the axial flow passages 
extend from the tapered first end of the body to the grooves. In a prefen^ed 
embodiment, the axial flow passages extend from the tapered first end of the. txxiy 
to the second end of the body. In a prefenred embodiment, the axial flow passages 

10 extend from the second end of the body to the grooves. In a preferred embodiment, 
one or more of the flow passages include inserts having restricted flow passages. In 
a preferred embodiment, one or more of the axial flow passages include filters. In a 
preferred embodiment, the crpss sectional area of the grooves is greater than the 
cross sectional area of the axial flow passages. In a preferred embodiment, the 

15 cross-sectional area of the grooves ranges from about 2X10^ in^ to 5X10"* In^. In a 
preferred embodiment, the cross-sectional area of the axial flow passages ranges 
from about 2X10^ in^ to 5X10'^ in^. In a preferred embodiment, the angle of attack 
of the first tapered end of the body ranges from about 10 to 30 degrees. In a 
preferred embodiment, the grooves are concentrated in a trailing edge portion of the 

20 tapered first end. In a preferred erhbodiment, the angle of inclination of the axial 
flow passages relative to the longitudinal axis of the expansion cone is greater than 
the angle of attack of the first tapered end. In a preferred embodiment, the grooves 
include: a flow channel having a first radius of curvature, a first shoulder positioned 
on one side of the flow channel having a second radius of curvature, and a second 

25 shoulder positioned on the other side of the flow channel having a third radius of 
curvature. In a preferred embodiment, the first, second and third radii of curvature 
are substantially equal. In a preferred embodiment, the axial fiow passages Include: 
a flow channel having a first radius of curvature, a first shoulder positioned on one 
side of the flow channel having a second radius of curvature, and a secorul shoukler 

30 positioned on the other side of the flow channel having a third radius of curvature. 
In a preferred embodiment, the first, second and third radii of curvature are 
substantially equal. In a preferred embodiment, the second radius of curvature is 
greater than the thind radius of cun^ture. 

An apparatus for coupling an expandable tubular member to a preexisting 

35 structure has also been described that includes an expandable tubular member, an 
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anchoring device adapted to couple the expandable tubular member to the 
preexisting structure, and an expansion cone movably coupled to the expandable 
tubular member and adapted to radially expand the expandable tubular member. In 
a preferred embodiment, the expandable tubular member includes: an annular 
5 member, having:, a wall thickness that varies less than about 8 %, a hoop yield 
strength that varies less than about 10 %; imperfections of less than about 8%df 
the wall thickness, no failure for radial expansions of up to about 30 %. and no 
necking of the walls of the annular member for radial expanstons of up to about 
25%. 

10 An apparatus for coupling an expandable tubular member 1o a preexisting 

stnicture has also been described that includes an expandable tubular member, an 
anchoring device adapted to couple the expandable tubular member to the 
preexisting structure, and an expansion cone movably coupled to the expandable 
tubular member and adapted to radially expand the expandable tubular member. In 

15 a prefenBd embodiment, the expandable tubular member includes: a first tubular 
member, a second tubular member, and a threaded connection for coupling the first 
tubular niember to the second tubular member. In a preferred embodiment, the 
threaded connection includes: one or more sealing members for sealing the 
interface between the first and second tubular members. In a prefen^ed 

20 embodiment, the threaded connection comprises a pin and box threaded 
connection. In a preferred embodiment, the sealing members are positioned 
adjacent to an end porUon of the threaded connection. In a preferred embodiment, 
one of the sealing members is positioned adjacent to an end portton of the threaded 
connection, and another one of the sealing members is not posittoned adjacent to 

25 an end portion of the threaded connection. In a preferred embodiment, the plurality * 
of the sealing memt>ers are posltk>ned adjacent to an end portion of the threaded 
connection. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that includes an expandable tubular nnember, an 
30 anchoring device adapted to couple the expandable tubular member to the 

* 

preexisting staicture, and an expansion cone nxyvaUy coupled to the expandable 
tubular member and adapted to radially expand the expandable tubular member. In 
a preferred embodiment, the expandable tubular member includes: a layer of a 
lubricant coupled to the interior surface of the tubular member. In a preferred 
35 embodiment, the lubricant comprises a metallic soap. In a preferred embodiment, 
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the lubricant is selected from the group consisting of C-Lube-10, C-PHOS-58-M, and 
C-PHOS-58-R. In a preferred emlKXliment, the lubricant provides a sliding friction 
coefficient of less than about 0.20. In a preferred embodiment, the lubricant is 
chemically bonded to the interior surface, of the expandable tubular member. In a 
5 preferred embodiment, the lubricant is mechanically t>onded to the interior surface of 
the expandable tubular member. In a prefenred embodiment, the lut>ricant is 
adhesively bonded to the interior surface of the expandable tubular member. In a 
preferred embodiment, the lubricant includes epoxy, nrK)lybdenum disulfide, 
graphite, aluminum, copper, alumisilicate and polyethylenepolyamine. 

10 An apparatus for coupling an expandable tubular member to a preexisting 

structure has also been described that includes an expandable tubular member, an 
anchoring device adapted to couple the Isxpandable tubular member to the 
preexisting structure, and an expansion cone nriovably coupled to the expandable 
tubular member and adapted to radially expand the expandable tubular member. In 

IS a prefen-ed embodiment, the expandable tubular member includes: a pair of tubular 
members having threaded portions coupled to one another, and a quantity of a 
sealant within the threaded portions of the tubular members. In a preferred 
embodiment, the sealant is selected from the group consisting pf epoxies, 
thermosetting sealing compounds, curable sealing compounds, and sealing 

20 compounds having pdymerizable materials, in a preferred embodiment, the sealant 
includes an initial cure cycle and a final cure cyde. In a prefenred embodiment, the 
sealant can be stretched up to about 30 to 40 percent without failure. In a preferred 
embodiment, the sealant is resistant to conventional wellbore fluidic materials. In a 
preferred embodiment, the material properties of the sealant are substantially stable 

25 for temperatures ranging from about 0 to 450/*F. in a prefenred embodiment, the 
threaded portions of the tubular members include a primer for improving the 
adhesion of the sealant to the threaded portions. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that includes an expandable tubular member, an 

30 anchoring device adapted to couple Uie expandable tubular member to the 
preexisting sbucture, and an expansion cone nrK>vably coupled to Ihe expandable 
tubular member and adapted to radially expand the expandable tutnjiar member. In 
a preferred embodiment, the expandable tubular memt>er includes: a pair of rings for 
engaging the preexisting structure, and a sealing element positioned t>etween the 
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rings for sealing the interface t>etween the tubular member and the preexisting 
structure. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that includes an expandable tubular member, an 

5 anchoring device adapted to couple the expandable tubular member to the 
preexisting structure* and an expansion cone movably coupled to the expandable 
tubular member and adapted to radially expand the expandable tubular member. In 
a preferred embodiment, the expandable tubular member includes one or more 
slots. In a preferred embodiment, the slots are provided at a preexpanded portion of 

10 the expandable tubular member. In a prefened embodiment, the slots are provided 
at a non-preexpanded portion of the tubular member. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that includes an expandable tubular member, an 
anchoring device adapted to couple the expandable tubular member to the 

15 preexisting structure, and an expansion cone movably coupled to the expandable 
tubular member and adapted to radially expand the expandable tubular member. In 
a preferred embodiment, the expandable tubular member includes: a first 
preexpanded portion, an intermediate portion coupled to the first preexpanded 
portion including a sealing element, and a second preexpanded portion coupled to 

20 the intemnediate portion. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that includes an expandable tubular member, an 
anchoring device adapted to couple the expandable tubular member to the 
preexisting structure, an expansion cone movably coupled to the expandable tubular 

25 member and adapted to radially expand the expandable tubular member, and a 
valveable fluid passage coupled to the anchoring device. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that includes a first support member, a second 
support memt>er coupled to the first support memt)er, an expansion cone coupled to 

30 the first support mertiber, an exparKlable tubular member coupled to the expansion 
cone, and an anchoring device coupled to the second support member adapted to 
couple the expandable tubular member to the preexisting structure. In a preferred 
embodiment, the anchoring device is positioned above the expansion cone. In a 
preferr^ embodiment, the outside diameter of the expansion cone is greater than 

35 the inside diameter of the expandable tubular member. In a preferred embodiment, 
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the outside diameter of the expansion cone is appro)dmately equal to the outside 
diameter of the expandable tubular member 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that includes a first support member, a second 
5 support member coupled to the first support member, an expansion cone coupled to 
the first support member, an expandable tubular member coupled to the expansion 
oone, and an explosive anchoring device coupled to the second support member 
adapted to couple the expandable tubular member to the preexisting structure. 

An apparatus for coupling an expandable tubular member to a preexisting 
10 structure has also been described that includes a support member, an expandable 
expansion cone coupled to the support member, and an expandable tubular 
member coupled to the expansion cone. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that includes a support member, an expandable 
15 expansion cone coupled to the support member, and an expandable tubular 
nnember coupled to the expandable expansion cone, in a preferred embodiment, 
the expandable tubular member includes one or more anchoring devices. In a 
prefen-ed ennbodiment, the expandable tubular member includes a slotted end 
portion. 

20 An apparatus for coupling an expandable tubular to a preexisting structure 

has also been described that includes a support member, an expansion cone 
coupled to the support member, an expandable tubular member coupled to the 
expansion cone including one or more shape memory metal inserts, and a heater 
coupled to the support member in opposing relation to the shape memory metal 

25 inserts. 

An apparatus for coupling an expandable tubular mtember to a preexisting 
structure has also been described that includes a support member, 

■ 

an expansion cone coupled to the support member, an expandable tubular member 
coupled to the expandable expansion cone, and a resilient anchor coupled to the 
30 expandable tubular member. In a prefenBd embodiment, the resilient anchor 
includes a resilient scroll. In a preferred embodiment, the resilient anchor includes 
one or more resilient arms. In a preferred embodiment, the resilient anchor 
includes: one or more resilient radially oriented elements. In a preferred 
embodiment, the resilient anchor Is adapted to mate with the expanston cone. 
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An expandable tubular member has also been described that includes an 
expandable tubular body, one or more resilient panels coupled to the expandable 
tubular body, and a release member releasably coupled to the resilient panels ^ 
adapted to controllably release the resilient panels. i 

5 An apparatus for coupling an expandable tubular member to a preexisting 

structure has also been described that includes a support member, 
an expansion cone coupled to the support member, an expandable tubular member 
coupled to the expandable expansion cone, and an anchor coupled to the 
expandable tubular member, induding: one or more spikes prvotally coupled to the 

10 expandable tubular member for engaging the preexisting structure. In a preferred | 
embodiment, the apparatus further includes one or more corresponding actuators 

for pivoting the spikes. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that includes a support member, j 

15 an expansion cone coupled to the support member, an expandable tubular member 

coupled to the . expandable expansion cone, and an anchor coupled to the j 
expandable tubular member, including: one or more petal baskets pivotally coupled ' 
to the expandable tubular member. In a preferred embodiment, the apparatus 
further Includes one or more corresponding actuators for pivoting the petal baskets. 

20 An apparatus for coupling an expandable tubular member to a preexisting 

structure has also been described that includes a support member, an expansk>n 
cone coupled to the support member, an expandable tubular memt)er coupled to the j 
expansfon cone, induding: a slotted portion provWed at one end of the expandable 
tubular memt>er. 

25 An apparatus for coupling an expandable tubular member to a preexisting \ 

stnjcture has also been described that Includes a support member, an expanskm 
cone, an expandable tubular member coupled to the expansion cone, a coupling ! 
device coupled to the support member and an end portion of the expandable tubular 
memb^, and a mass coupled to the end portton of the expandable tubular meml)er. 

30 In a prefenred embodiment, the weight of the mass is greater than about 50 to 100 
% of the yield strength of the expandable tubular member. 

An apparatus for coupling an expandable tubular member to a preexisting 
stnidure has also been described that includes a support member Including a flukJ | 
passage, an expansion cone coupled to the support number, an expandable tubular 

35 member coupled to the expansion cone, a slip joint coupled to the expansion cone, 
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an end plate coupled to the slip joint, a fluid chamt)er coupled to the fluid passage, 
the fluid chamber defined by the interior portion of the expandable tubular niember 
between the expansion cone and the end plate. 

A method of coupling a tubular member to a preexisting structure has been 

5 described that includes positioning the tubular member and an expansion cone 
within the preexisting staicture. axially displacing the expansion cone, removing the 
expansion cone, and applying direct radial pressure to the first tubular member. In a 
preferred embodiment, axially displacing the expansion cone includes pressurizing 
at least a portion of the interior of the tubular member. In a preferred embodiment 

10 axially displacing the expansion cone includes: injecting a fluidic material into the 
tubular member. In a prefened embodiment, axially displacing the expansion cone 
includes: applying a tensile force to the expansion cone. In a prefen-ed 
embodiment, axially displacing the expansion cone includes: displacing the 

■ 

expansion cone into the tubular member. In a prefened embodiment, axially 
15 displacing the Expansion cone includes: displacing the expansion cone out of the 
tubular member. In a preferred embodiment, a}dally displacing the expansion cone 
radially expands the tubular member by about 10% to 20%. In a preferred 
embodiment, applying direct radial pressure to the first tubular memt>er radially 
expands the tubular member by up to at)out 5%. In a preferred emt)odiment, 
20 applying direct radial pressure to the tubular member includes applying a radial 
force at discrete locations. In a prefen^ed eriribodiment, the preexisting structure 
includes a wellbore casing. In a prefened embodiment, the preexisting structure 
includes a pipeline. In a preferred embodiment, the preexisting structure includes a 
structural support. 

25 An apparatus also has been described that includes a tubular member 

coupled to a preexisting structure. The tubular member is coupled to the preexisting 
structure by the process of: positioning the tubular memt)er and an expansion cone 
within the preexisting structure, axially displacing the expansion cone, removing the 
expansion cone, and applying direct radial pressure to the tubular memt>er. In a 

30 preferred embodiment, axially displacing the expansion cone includes: pressurizing 
at least a portion of the interior of the tubular memt)er In a preferred embodiment, 
axially displadng the expansion cone includes: injecting a fluidic material into the 
tubular member. In a prefened embodiment, axially displacing the expansion cone 
includes: applying a tensile force to the expansion cone. In a preferred 

35 embodiment, axially displacing the expar^ion cone includes: displacing the 
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* • 

expansion cone into the tubular member. In a prefenred embodiment, axially 
displadng the expansion cone includes: displacing the expansion cone out. of the 
tubular memt)er. In a preferred emt>odiment, axially displadng the expansion cone 
radially expands the tubular member by about 10% to 20%. In a preferred 

5 embodiment, applying direct radial pressure to the tubular member radially expands 
the tubular member by up to about 5%. In a preferred embodiment, applying direct 
radial pressure to the tubular memt>er includes applying a radial force at discrete 
locations. In a preferred enibodiment, the preexisting structure includes a wellbore 
casing. In a prefen^ embodiment, the preexisting structure irtdudes a pipeline. In 

10 a preferred embodiment, the preexisting structure includes a structural support 

Although this . detailed description has shown and described illustrative 
embodiments of the Invention, this description contemplates a wide range of 
modifications, changes, and substitutions. In some instances, one may employ 
some features of the present invention without a corresponding use of the other 

15 features. Accordingly, it is appropriate that readers should construe the appended, 
claims broadly, and in a manner consistent with the scope of the invention. 
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CLAIMS 

1 . A method of coupling a tubular member to a preexisting stmcture, 
comprising: 

5 positioning the tubular member and an expansion cone within the preexisting 

stmcture; 

axially displacing the expansion cone; 

removing the expansion cone; and 

applying direct radial pressure to the tubular member. 

10 

2. The method of datm 1 , wherein axially displacing the expansion cone 
includes: 

pressurizing at least a portion of the interior of the tubular member. 

15 3. The method of claim 1 . wherein axially displadng the expansion cone 
includes: 

injecting a fluidic material into the tubular member. 

■ 

4. The method of claim 1 , wherein axially displadng the expansion cone 
20 indudes: 

applying a tensile force to the expansion cone. 

5. The method of daim 1 , wherein axially displadng the expansion cone 
indudes: 

25 displadng the expansion cone into the tubular member. 

6. The method of daim 1 , wherein axially displadng the expansion cone 
indudes: 

displadng the expansion cone out of the tubular member. 

30 

7. The method of daim 1 , wherein axially displadng the expansion cone 
radially expands the tubular member by 1 0% to 20%. 



35 



8. The method of daim 1 . wherein applying dired radial pressure to the tubular 
member radially expands the tubular member by up to 5%. 
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. 9. The method of claim 1 . wherein applying direct radial pressure to the tubular 
menit>er includes applying a radial force at discrete locations. 

5 10. the method of daim 1 , wherein the preexisting structure includes a wellbore 
casing. 

1 1 . Hie methpd of daim 1, wherein the preexisting structure indudes a pipeline. 

10 12. The method of daim 1 » wherein the preexisting structure indudes a structural 
support. 
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1 . A method of coupling an expandable tubular mennber to a preexisting 
structure, comprising: 

positioning the tubular member and an expansion cone within the preexisting 

5 stmcture; 

anchoring the tubular member to the preexisting structure; 
axially displacing the expansion cone relative to the tubular member by 
pulling the expansion cone through the tubular meml)en and 

lubricating the interface between the expansion cone and the tubular 
10 member. 

2. The method of daim 1, wherein lubricating the interface between the 
expansion cone and the tubular member includes: 

injecting a lubricating fluid into the trailing edge of the interface between the 
15 expansion cone and the tubular member. 

3. The method of daim 2. wherein the lubricating fluid has a viscosity ranging 
from about 1 to 10,000 centipoise. 

• • • 

20 4. The method of daim 2. wherein the injecting includes: 

injecting lubricating fluid into a tapered end of the expansion cone. 

5. The method of claim 2, wherein the injecting indudes: 

injecting lubricating fluid into the area around the axial midpoint of a first 
25 tapered end of the expansion cone. 

6. The method of daim 2, wherein the injecting indudes: 
injecting lubricating fluid into a second end of the expansion cone. 

30 7. The method of claim 2, wherein the injecting includes: 

injecting lubricating fluid into a tapered first end and a second end of the 
expansion cone. 

8. The method of claim 2, wherein the injecting indudes: 
35 injecting lubricating fluid into an interior of the expansion cone. 
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9. The method of daim 2, wherein the injecting includes: 

injecting lubricating fluid through an outer surface of the expansion cone. 

5 10. The method of daim 2, wherein the injecting includes: 

injecting the lubricating fluid into a plurality of discrete locations along the 
trailing edge portion. 

11. The method of claim 2. wherein the lubricating fluid comprises: 
10 drilling mud. 

12. The method of daim 2. wherein the lubricating fluid further indudes: 
TorqTrim III; 

EP Mudlib; and 
15 DrillN-Slid. 

13. The method of daim 2, wherein the lubricating fluid comprises: 
TorqTrim III; 

EP Mudlib; and 
20 DrillN-Slid. 

14. The method of daim 1 , wherein lubricating the interface between the 
expansion cone and the tubular member indudes: 

coating ttie interior surface of the tubular member with a lubricant. 

25 

15. The method of daim 1 . wherein lubricating the interface between the 
expansion cone and the tubular member indudes: 

coating the interior surface of the tubular member with a first part of a 
lubricant; and 

30 applying a second part of the lubricant to the interior surface of the tubular 

member. 

16. The method of daim 14, wherein the lubricant comprises a metallic soap. 
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17. The method of daim 14, wherein the lubricant is selected from the group 
consisting of C-Lube-10, C-PHOS-58-M, and C-PHOS-58-R. 

18. The method of daim 14» wherein the lubricant provides a sliding friction 
5 coeffident of less than about 0.20. 

19. The method of daim 14, wherein the lubricant is chemically bonded to the 
interior surfaces of the tubular members. 

10 20. The nriethod of daim 14. wherein the lubricant is mechanically bonded to the 
interior surfaces of the tubular. memt)ers. 

21 . The method of dainri 14, wherein the lubricant is adhesively bonded to the 
interior surface of the tubular members. 

15 

22. The method of claim 14, wherein the lubricant ihdudes epoxy, molybdenum 
disulfide, graphite, aluminum, copper, alumisilicate and polyethylenepolyamine. 

23. A method of coupling a tubular member to a preexisting structure, 
20 comprising: 

positioning the tubular member and an expansion cone within the preexisting 
strudure; 



anchoring the tubular member to the preexisting structure; and 
axially displacirtg the expansion cone relative to the tubular member by 



25 



pulling the expansion cone through the tubular memben 
wherein the tubular member indudes: 
an annular member, induding: 
a vMrali thickness that varies less than about 8 %; 
a hoop yield strength that varies less than about 10 %; 



30 



imperfections of less than atxnjt 8 % oT the wall thickness; 

no failure for radial expansions of up to atxiut 30 %; and . 

no necking of the walls of the annular member for radial expanstons of up to 



about 25%. 
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24. A method of coupling a tubular memt)er to a preexisting staicture. 
comprising: 

injecting a lubricating fluid into the preexisting structure; 
positioning the tubular ntember and an expansion cone within the preexisting 
5 . structure; 

anchoring the tubular member to the preexisting structure; and 
axially displacing the expansion cone relative to the tubular member by 
pulling the expansion cone through the tubular menrtber. 

1 0 25. The nr>ethod of claim 24, wherein the lubricating fluid comprises: 

BARO-LUB GOLD-SEAL^ brand drilling mud lubricant. 

26. A method of coupling an expandable tubular mennber to a preexisting 
structure, comprising: 

1 5 positioning the expandable tubular member and an expansion cone within 

the preexisting structure; 

anchoring the expandable tubular member to the preexisting structure; and 
axially displacing the expansion cone relative to the expandable tubular 
member by pulling the expansion cone through the expandable tubular menlt>en 
20 wherein the expandable tubular member includes: 

a first tubular member; 
a second tubular member; and 

a threaded connection for coupling the first tubular memt>er to the second 
tubular member, the threaded connection including: 
25 one or more sealing members for sealing the interface between the first 9nd 

second tubular members. 

« * 

27. The method of daim 26. wiierein the threaded connection comprises a pin 
and box threaded connection. 

30 

28. The method of daim 26, wherein the sealing members are positioned 
adjacent to an end portion of the threaded connection. 

29. The method of daim 26, wherein one of the sealing members is ix>sitioned 
35 adjacent to an end portion of the threaded connection; and wherein another one of 
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the sealing members is not positioned adjacent to an end portion of the threaded 
connection. 

30. The method of daim 26. wtierein a plurality of the sealing members are 
5 positioned adjacent to an end portion of the threaded connection. 

9 

31 . A method of coupling an expandable tubular member to a preexisting 
structure, comprising: 

positioning the expandable tubular member and an expansion cone within 
10 the preexisting structure; 

anchoring the expandable tubular member to the preexisting structure; and 

axlally displacing the expansion cone relative to the expandable tubular 
member by pulling the expansion cone through the expandable tubular member; 

wherein the expandable tubular member includes a plurality of tubular 
1 5 members having threaded portions that are coupled to one another by the process 
of: coating the threaded portions of the tubular members with a sealant; 

coupling the threaded portions of the tubular members; and 

curing the sealant 

20 32. The method of daim 31 » wherein the sealant is selected from the group 
consisting of epoxies, thermosetting sealing compounds, curable sealing 
compounds, and sealing compounds having polymerizable materials. 

33. The method of daim 31 » further induding: 

25 initially curing the sealant prior to radially expanding the tubular members; 

and 

finally curing the sealant after radially expanding the tubular members. 

34. The method of daim 31 , wherein the sealant can be stretched up to about 30 
30 to 40 percent after curing without failure. 

35. The method of daim 31 , wherein the sealant is resistant to conventional 
wellbore fluidic materials. 
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36. The method of daim 31 , wherein the material properties of the sealant are 
sutistantially stable for temperatures ranging from about 0 to 450 ^F. 



37. The method of claim 31 , further including: 

5 applying a primer lo the threaded portions of the tubular members prior to 

coating the threaded portions of the tubular members with the sealant 

38. The method of claim 37, wherein the primer includes a curing catalyst 

« 

1 0 39. The method of dalm 37, wherein the primer is applied to the threaded portion 
of one of the tubular members and the sealant is applied to the threaded portion of 
the other one of the tubular members. 

40. The method of daim 37, wherein the primer includes a curing catalyst. 

15 

41 . A method of coupling a tubular member to a preexisting stmcture. 
comprising: 

positioning the tubular member and an expansion cone within the preexisting 
structure; 

20 anchoring the tubular memt)er to the preexisting structure; and 

axially displadng the expansion cone relative to the tubular member by 
pulling the expansion cone through the expandable tubular mennben 
wherein the tubular member includes: 
a pair of rings for engaging the preexisting structure; and 
25 a sealing element positioned between the rings for sealing the interface 

between the tubular member and the preexisting structure. 

42. A method of coupling a tubular member to a preexisting structure, 
comprising: 

30 . positioning the expandable tubular member and an expansion cone within 

the preexisting structure; 

anchoring the expandable tubular memt>er to the preexisting structure; and 
axially displadng the expansion cone relative to the expandable tubular 
member by pulling the expansion cone through the expandable tubular member, 
35 wherein the tubular member indudes .one or more slots. 
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43. The method of claim 42. wherein the slots are provided at a preexpanded 
portion of the tubular member. 

5 44. The method of daim 42, wherein the slots are provided at a non- 
preexpanded portion of the tubular member. 

45. A method of coupling a tubular member to a preexisting stmcture, 
comprising: 

10 positbning the expandable tubular member and an expansion cone within 

the preexisting structure; 

anchoring the expandable tubular member to the preexisting structure; and 
axially displacing the expansion cone relative to the expandable tubular 
member by pulling the expansion cone through the expandable tubular member, 
15 wherein the tubular member includes: 

a first preexpanded portion; 

an intenmediate portion coupled to the first preexpanded portion including a 
sealing element; and 

a second preexpanded portion coupled to the intermediate portion. 

20 

46. A method of couplir^g a tubular member to a preexisting structure, 
comprising: 

positioning the expandable tubular member and an e)g>ansion cone within 
the preexisting structure; 
25 anchoring the expandable tubular member to the preexisting structure; and 

axially displacing the expansion cone relative to the expandable tubular 
member by pulling the expansion cone through the expandable tubular member by 
applying an axial force to the expansion cone; 
wherein the axial force includes: 
30 a substantially constant axial force; and 

an increased axial force. 

47. The method of daim 46, wherein the mcreased axial force is provided on a 
periodic basis. 

35 
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48. The method of claim 46, wherein the increased axial force is provided on a 
random basis. . 

49, The method of daim 46, wherein the ratio of the increased axial force to the 
5 substantially constant axial force ranges from about 5 to 40 %. 

51 . A method of coupling a tubular member to a preexisting structure, 
comprising: 

positioning the tubular member and an expansion cone within the {preexisting 
10 structure; 

anchoring the tubular member to the preexisting structure; and 
axially displacing the expansion cone relative to the expandable tubular 

member by pushing and pulling the expansion cone through the expandable tubular 

member. 

.15 

52. The method of daim 51 , wherein pushing VhB expansion cone includes: 
injecting a pressurized fluidic material into contact with the expansion cone. 

53. A method of coupling a tubular member to a preexisting structure, 
20 comprising: 

fx>sitioning the tubular member and an expansion cone within tfie preexisting 
structure; 

anchoring the tubular member to the preexisting structure; 
axially displadng the expansion cone relative to the tubular member by 
25 pulling the expansion cone through the expandable tubular member, and 

Injecting a curable fluidic sealing material between ttie tubular member and 
the preexisting structure prior to axially displadng tiie expansion cone. 

54. A nnethod of coupling a tubular nnember to a preexisting structure, 
30 comprising: 

positioning the tubular member and an expansion cone witiiin the preexisting 
structure; 

anchoring the tubular member to the preexisting structure by increasing the 
size of the expansion cone; and 
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axially displacing the expansion cone relative to the tubular member by 
pulling the expansion cone through the tubular memt>er. 

55. A method of coupling a tubular member to a preexisting structure. 
5 comprising: 

positioning the tubular member and an expansion cone within the preexisting 
structure; 

anchoring the tubular member to the preexisting structure by heating a 
portion of the tubular member, and 
10 axially displacing the expansbn cone relative to the tubular member by 

pulling the expansion cone through the tubular member. 

56. A method of coupling an expandable tubular member to a preexisting 
structure, comprising: 

15 positioning the expandable tubular member; an expansion cone, and an 

anchoring device within the pree)dsting structure; 

positioning the anchoring device above the expansion cone; 
anchoring the expandable tubular member to ttie preexisting stmcture using 
the anchoring device; and 
20 axially displacing the expansion cone. 

57. A method of coupling an expandable tubular member to a preexisting 

structure, comprising: 

positioning the tubular member and an expansion cone within the preexisting 

25 structure; 

explosively anchoring the tubular member to the preexisting structure; and 
axially displacing the expansion cone relative to the tubular member. 

58. A method of coupling an expandable tubular to a preexisting structure, 
30 comprising: 

fixing the position of an expansion cone within the preexisting stmcture; 
driving the expandable tubular memt>er onto the expansion cone in a first 
direction; and 

axially displacing the expansion cone in a second direction relative to the 
35 expandable tubular member, 
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wherein the first and second directions are different. 

59. A rnethod of coupling an expandable tubular member to a preexisting 
structure, comprising: - 
5 pladng the expandable tubular, an expansion cone, and a resilient anchor 

within the preexisting structure; 

releasing the resilient anchor and 

axiaiiy displacing the expansion cone within the expandable tubular memt>er. 

10 60. A method of coupling an expandable tubular member to a preexisting 
structure, comprising: 

placing the expandable tubular member, an expansion cone, and an anchor 
into the preexisting structure; 

anchoring the expandable tubular member to the preexisting structure by: 
1 5 pivoting one or more, engagement elements; and 

axlally displacing the expansion cone. 

61. The method of daim 60, wherein pivoting the engagement elements 
includes: 

20 actuating the engagement elements. 

62. The method of daim 60, wherein pivoting the engagement elements 
indudes: 

pladng a quantity of a fluldic material onto the engagement elements. 



25 



63. The method of daim 60, wtierein pivoting the engagement elements 
indudes: 

displadng the expdfKlable tubular member. 



30 64> A method of coupling an expandable tubular member to a preexisting 

structure, comprising: j 

pladng the expandable tubular member and an expansion cone into the 
preexisting structure; | 
pladrig a quantity of a fluidic material onto the expandable tubular member to 
35 anchor the expandable tubular memt>er to the preexisting stnicture; and | 
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axially displacing the expansion cone. 

65. The method of dalm 64, wherein the fluidic material comprises a barite plug. 

66. The method of claim 64. wherein the fluidic material comprises a flex plug. 

67. A method of coupling an expandable tubular member to a preexisting 
structure* comprising: 

positioning the expandable tubular member and an expansion cone into the 

preexisting structure; 

anchoring the expandable tubular member to the preexisting structure by 
injeding a quantity of a hardenable fluidic material into the preexisting structure; 

at least partially curing the hardenable fluidic sealing material; and 

axially displadng the expansion cone. 

68. A method of coupling an expandable tubular member to a preexisting 

structure, comprising: 

placing the expandable tubular member and an expansion cone within the 

preexisting stmcture; and 

applying an axial force to the expandable tubular member in a downward 

direction. 

69. A method of coupling an. expandable tubular member to a preexisting 

structure, comprising: 

pladng the expandable tubular member and an expansion cone within the 

preexisting stmcture; 

injecting a quantity of a first fluidic material having a first density into the 
region of the preexisting structure outside of the expandable tubular member, and 

injecting a quantity of a second fluidic material having a second density into 
portion of the expandable tubular member below the expansion cone; 

wherein the second density is greater than the first density. 

70. A method of coupling an expandable tubular member to a preexisting 
structure, comprising: 
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placing the expandable tubular mennber and an expanston cone into the 
preexisting structure; 

anchoring the expandable tubular member to the preexisting structure; 

applying an axial force to the expansion cone; and 
5 pressurizing an Interior portion of the expandable tubular member below the 

expansion cone. 

* 

71 . A method of coupling an expandable tubular member to a preexisting 
structure, comprising: 

10 placing the expandable tubular memt)er and an expansion cone into the 

preexisting structure; and 

applying an axial force to the expandable tubular member. 

72. An apparatus for coupling a tubular member to a preexisting stiucture, 
15 comprising: 

an expandable tubular member; 

an anchoring device adapted to couple the expandable tubular member to 
the preexisting structure; and 

an expansion cone movably coupled to the expandable tubular member and 
20 adapted to radially expand the expandable tubular member, ihcluding: 
a housing including a tapered first end and a second end; 
one or more grooves fomned in the outer surface of the tapered first end; and 
one or more axial flow passages flutdidy coupled to the grooves. 

25 73. The apparatus of daim 72, wherein the grooves comprise circumferential 
. grooves. 

74. The apparatus of daim 72, v^erein the grooves comprise spiral grooves. 

30 75. The apparatus of daim 72, wherein the grooves are concentrated around the 
axial midpoint of the tapered portion of the. housing. 

76. The apparatus of daim 72, wherein the axial flow passages comprise axial 
grooves. 

35 
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77. The apparatus of daim 76. wherein the axial grooves are spaced apart by at 
least about 3 inches in the circumferential direction. 

78. The apparatus of daim 76, wherein the axial grooves extend from the 
5 tapered first end of the body to the grooves. 

79. The apparatus of daim 76. wherein the axial grooves extend from the 
second end of the body to the grooves. 

10 80. The apparatus of claim 76, wherein the axial grooves extend from the 
tapered first end of the txxly to the second end of the body. 

81 . The apparatus of daim 72, wherein the axial flow passages are positioned 
within the housing of the expansion cone. 

15 

82. The apparatus of daim 81 , wherein the axial flow passages extend from the 
tapered first end of the body to the grooves. 

83. The apparatus of daim 81 , wherein the axial flow passages extend from the 
20 tapered first end of the body to the second end of the body. 

84. The apparatus of daim 83. wherein the axial flow passages extend from the 
second end of the body to the grooves. 

25 85. The apparatus of daim 83, wherein one or more of the flow passages indude 
inserts having restricted flow passagies. 

86. The apparatus of claim 83, wherein one or more of the axial flow passages 
indude filters. 

30 

87. The apparatus of daim 72, wfierein the cross sectional area of the grooves is 
greater than the cross sectional area of the axial flow passages. 

88. The apparatus of daim 72, wherein the cross-sectional area of the grooves 
35 ranges from about 2X1 0*^ in^ to 5X1 0"^ in^. 
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89. The apparatus of daim 72, wherein the cross-sectional area of the axial, flow 
passages ranges from about 2X10^ in^ to 5X10"^ in^ 

5 90. The apparatus of daim 72, wherein the angle of attack of the first tapered 
end of the body ranges from about 10 to 30 degrees. 

91 . The apparatus of daim 72, wherein the grooves are concentrated in a trailing 
edge portion of the tapered first end. 

10 

92. The apparatus of daim 72, wherein the angle of indination of the axia! flow 
passages relative to the longitudinal axis of the expansion cone Is greater than the 
angle of attack of the first tapered end. 

1 5 93. The apparatus of daim 72. wherein the grooves indude: 

a flow channel having a first radius of curvature; 

a first shoulder positioned on one side of the flow channel having a second 
radius of curvature; and 

a second shoulder posttbned on the other side of the fkiw channel having a 
20 third radius of curvature. 

94. The apparatus of daim 93, wherein the first, second and third radii of 
curvature are substantially equal. 

25 95. The apparatus of claim 72, wherein the axial flow passages indude: 

a flow channel having a first radius of curvature; 

a first shoulder positioned on one side of the flow channel having a second 
radius of curvature; and 

a second shoulder posittoned on the other skle of the flow channel having a 
30 third radius of curvature. 

96. The apparatus of daim 95, wherein the first, second and third radii of 
curvature are substantially equal. 
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97. The apparatus of daim 95, wherein the second radius of curvature is greater 
than the third radius of cunrature. 

98. An apparatus for coupling an expandable tubular mennber to a preexisting 
structure, comprisirig: 

an expandable tubular memben 

an anchoring device adapted to couple the expandable tubular member to 
the preexisting structure; and 

an expansion cone movably coupled to the expandable tubular member and 
adapted to radially expand the expandable tubular member, 
wherein the expandable tubular member includes: 
an annular member, having: 
a wall thickness that varies less than about 8 %; 
a hoop yield strength that varies less than about 10 %; 
imperfections of less than about 8 % of the wall thickness; 
no failure for radial expansions of up to about 30 %; and 
no necking of the walls of the annular member for radial expansions of up to 
about 25%. 

20 99. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

an expandable tubular member; 

an anchoring device adapted to couple the expandable tubular member to 
the preexisting structure; and 
25 an expansion cone movably coupled to the expandable tubular member and 

adapted to radially expand the expandable tubular member; 

vi^erein the expandable tubular member includes: 

a first tubular member; 

a second tubular number; and 
30 a threaded connection for coupling the first tubular member to the second 

tubular member, the threaded connection including: 

one or more sealing members for sealing the interface between the first and 
second tubular memt)ers. 
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100. The apparatus of claim 99. wherein the threaded connection comprises a 
pin and box threaded connection. 

1 01 . The apparatus of daim 99, wherein the sealing members are positioned 
5 adjacent to an end portion of the threaded connection. 

1 02. The apparatus of daim 99, wherein one of the sealing members is positioned 
adjacent to an end portion of the threaded connection; and wherein another one of 
the sealing members is not positioned adjacent to an end portion of the threaded 

10 connection. 

103. The apparatus of daim 99, wherein a plurality of the sealing members are 
positioned adjacent to an end portion of the threaded connection. 

15 1 04. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

an expandable tubular memt>er; 

an anchoring device adapted to couple the expandable tubular member to 
the preexisting structure; and 
20 an expansion cone movably coupled to the expandable tubular member and 

adapted to radially expand the expandable tubular member, 

wherein the expandable tubular member includes: 

* 

a layer of a lubricant coupled to the interior surface of the tubular member. 

25 105. The apparatus of daim 104, wherein the lubricant comprises a metallic soap. 

106. The apparatus of ddim 104, wherein the lubricant is selected from the group 
consisting of C-Lube-10, C-PH0S-58-M, and C-PHOS-58-R. 

30 1 07. The apparatus of daim 104. wherein the lubricant provides a sliding friction 
coefficient of less than about 0.20. 

1 08. The apparatus of daim 104, wherein the lubricant is chemically t>onded to 
the interior surface of the expandable tubular memt)er. 

35 
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109. The apparatus of daim 104, wherein the lubricant is mechanically tx^nded to 
the interior surface of the expandable tubular member. 

110. The apparatus of daim 1 04. wherein the lubricant is adhesively bonded to 
5 the interior surface of the expandable tubular member. 

111. The apparatus of claim 110, wherein the lubricant indudes epoxy. 
molybdenum disulfide, graphite, aluminum, copper,, alumisilicate and 
pdyethylenepolyamine. 

10 

112. An apparatus for coupling an expandable tubular member to a preexisting 
strudure, comprising: 

an expandaUe tubular member, 

an anchoring device adapted to couple the expandable tubular member to 
15 the preexisting structure; and 

ah expansion cone movably coupled to the expandable tubular member and 
adapted to radially expand the expandable tubular member; 
wherein the expandable tubular member indudes: 
a pair of tubular members having threaded portions coupled to one another, 

20 and 

a quantity of a sealant within the threaded portions of the tubular members. 

113. The apparatus of daim 112, wherein the sealant is selected from the group 
consisting of epoxies, thennosetting sealing compounds, curable sealing 

25 compounds, and sealing compounds haying polymerizable materials. 

114. The apparatus of daim 112, wherein the sealant indudes an initial cure cy de 
and a final cure cycle. 

30 115. The apparatus of claim 112. wherein the sealant can be stretched up to 
about 30 to 40 percent without failure. 

1 16. The apparatus of daim 112. wherein the sealant is resistant to conventional 
wellbore fluidic materials. 

35 
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117. The apparatus of daim 112, wherein the material properties of the sealant 
are substantially stable for temperatures ranging from about 0 to 450 ^F. 



118. The apparatus of claim 1 1 2, wherein the threaded portions of the tubular 

5 members include a primer for improving the adhesion of the sealant to the threaded 
portions. 

119. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

10 an expandable tubular member, 

an anchoring device adapted to couple the expandable tubular member to 
the preexisting structure; and 

an expansion cone movably coupled to the expandable tubular member and 
adapted to radially expand the expandable tubular member; 
1 5 wherein the expandable tubular member includes: a pair of rings for 

engaging the pineexisting structure; and 

a sealing element positioned between the rings for sealing the interface 
between the tubular member and the preexisting structure. 

20 1 20. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

an expandable tubular member; 

an anchoring device adapted to couple the expandable tubular member to 
the preexisting structure; and 
25 an expansion cone movably coupled to the expandable tubular member and 

adapted to radially expand the expandable tubular member, 

wherein the expandable tubular memi>er includes one or more slots. 

121. The apparatus of claim 120, wherein the slots are provided at a preexpanded 
30 portion of the expandable tubular member. 

.122. The apparatus of daim 120, wherein the slots are provided at a non- 
preexpanded portion of the tubular member. 
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1 23. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

an expandable tubular member, 

an anchoring device adapted to couple the expandable tubular memt)er to 
5 the preexisting structure; and 

an expansion cone movably coupled to the expandable tubular member and 
adapted to radially expand the expandable tubular member, 
wherein the expandable tubular member includes: 
a first preexpanded portion; 
10 an intermediate portion coupled to the first preexpanded portion including a 

sealing element; and 

a second preexpanded portion coupled to the intenmediate portion. 

1 24. An apparatus for coupling an expandable tubular member to a preexisting 
15 structure, comprising: 

an expandable tubular member; 

an anchoring device adapted to couple the expandable tubular member to 
the preexisting structure; 

an expansion cone movably coupled to the expandable tubular member and 
20 adapted to radially expand the expandable tubular member, and 

a valveable fluid passage coupled to the anchoring device. 

1 25. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

25 a first support member, 

a second support member coupled to the first support member; 

an expansion cone coupled to the first support member, 

an expandable tubular member coupled to the expansion cone; and 

an anchoring device coupled to the second support member adapted to 

30 couple the expandable tubular member to the preexisting stmcture; 

wherein the anchoring device is positioned above the expansion cone. 

1 26. The apparatus of claim 125. wherein the outside diameter of the expansion 
cone is greater than the inside diameter of the expandable tulMilar memlier. 

35 
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1 27. The apparatus of daim 125, wherein the outside diameter of the expansion 
cone is approximately equal to the outside diameter oif the expandable tubular 
member. 



5 1 28. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

a first support member; 

a second support member coupled to the first support memt}er; 
an expansion cone coupled to the first support member; 
10 an expandable tubular member coupled to the expansion cone; and 

an explosive anchoring device coupled to the second support memt>er 
adapted to couple the expandable tubular member to the preexisting structure. 

1 29. An apparatus for coupling an expandable tubular member to a preexisting 
15 structure, comprising: 

a support member. 

an expandable expansion cone coupled to the support memt>er. and 
an expandable tubular member coupled to the expansion cone. 

20 130. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

a support member, 

an expandable expansion cone coupled to the support member, and 

an expandable tubular member coupled to the expandable expansion cone. 

25 

1 31 . The apparatus of daim 1 30, wherein the expandable tubular member 
includes one or more anchoring devices. 

1 32. The apparatus of daim 130, wherein the expandable tubular member 
30 indudes a slotted end portion. 

133. An apparati^ for coupling an expandable tubular to a preexisting structure, 
comprising: 

a support member. 
35 an expansion cone coupled to the support memt>er. 
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an expandable tubular member coupled to the expansion cone including one 
or more shape memory metal inserts; and 

a heater cx^upled to the support meml>er in opposing relation to the shape 

memory metal Inserts. 

5 

1 34. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

a support member; 

an expansion cone coupled to the support memt>er; 
10 an expandable tubular member coupled to the expandable expansion cone; 

and 

a resilient anchor coupled to the expandable tubular member. 

1 35. The apparatus of daim 1 34, wherein the resilient anchor Includes: 
15 a resilient scroll. 

136. The apparatus of daim 1 34, wherein the resilient anchor includes: 
one or more resilient anus. 

20 1 37. The apparatus of daim 1 34, wherein the resilient anchor indudes: 

one or more resilient radially oriented elements. 

138. The apparatus of daim 134, wherein the resilient anchor is adapted to mate 
with the expansion cone. 

25 

139. An expandable tubular member, comprising: 
an expandable tubular body; 

one or more resilient panels coupled to the expandable tubular body; and 
a release member releasably coupled to the resilient panels adapted to 
30 controllably release the resilient panels. 

140. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

a support member; 
35 an expansion cone coupled to the support member; 
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an expandable tubular member coupled to the expandable expansion cone; 

and 

an anchor coupled to the expandable tubular member, including: 
one or more spikes pivotally coupled to the expandable tubular member for 
5 engaging the preexisting structure. 

141 . The apparatus of claim 140. further including one or more con'esponding 
actuators for pivotirig the spikes. 

1 0 142. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

a support member. 

an expansion cone coupled to the support member; 

an exparidable tubular member coupled to the expandable expansion cone; 

15 and 

an anchor coupled to the expandable tubular member, including: 
one or more petal baskets pivotally coupled to the expandable tubular 
member. 

20 143. The apparatus of daim 142. further including one or more corresponding 

actuators for pivoting the petal baskets. 

144. An apparatus for coupling an expandable tubular mervber to a preexisting 
structure, comprising: 
25 a support member; 

an expansiori cone coupled to the support member, 

an expandable tubular member coupled to the expanston cone, including: 

a stotted portion provMed at one end of the expandable tubular member. 

30 1 45. An apparatus for coupling an expandable tubular. memt)er to a preexisting 
structure, comprising: 

♦ 

a support member 
an expansion cone; 

an expandable tubular member coupled to the expansion cone; 
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a coupling device coupled to the support member and an end portion of the 
expandable tubular member, and 

a mass coupled to the end portion of the expandable tubular member; 
wherein the weight of the mass is greater than about 50 to 100 % of the yield 
5 strength of the expandable tubular member. 

146. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

a support memt)er including a fluid passage; 
10 an expansion cone coupled to the support member, 

an expandable tubular member coupled to the expansion cone; 
a slip joint coupled to the expansion cone; 
an end plate coupled to the slip joint; 

a fluid chamber coupled to the fluid passage, the fluid chamber defined by 

• * • • 

15 the interior portion of the expandable tubular member between the expansion cone 
and the end plate. 

147. A method of coupling a tubular member to a preexisting structure, 
comprising: 

20 positioning the tubular member and an expansion cone within the preexisting 

structure; 
axially displacing the expansion cone; 
removing the expansion cone; and 
applying direct radial pressure to the tubular member. 

25 

148. The method of daim 147. wherein axially displacing the expansion cone 
includes: 

pressurizing at least a portion of the interior of the tubular member. 

30 149. The method of daim 147, wherein axially displacing the expansion cone 
indudes: 

injecting a fluidic material into the tubular member. 

150. The method of daim 147, wherein axially displadng the expansion cone 
35 indudes: 
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applying a tensile foroe to the expansion cone. ' 

151. The mettiod of daim 147, wherein axially displacing the expansion cone 
includes: 

5 displacing the expansbn cone into the tubular memt>er. 

152. The method of daim 147, wherein axially displadng the expansion cone 
indudes: 

displadng the expansion cone out of the tubular member. 

10 

1 53. The method of daim 147, wherein axially.displadng the expansion cone 
radially expands the tubular member by about 1 0% to 20%. 

154. The method of daim 147, wherein applying direct radial pressure to the first 
1 5 tubular member radially expands the tubular member by up to about 5%. 

1 55. The method of daim 147, wherein applying direct radial pressure to the 
tubular memt>er indudes applying a radial force at discrete locations. 

20 1 56. The method of daim 147, wherein the preexisting structure indudes a 
wellbore casing. 

157. The method of daim 147, wherein the preexisting structure indudes a 
pipeline. 

25 

1 58. The method of claim 147, wherein the preexisting stmcture indudes a 
structural support. 

159. An apparatus, comprising: 

« 

30 a tubular member coupled to a preexisting structure; 

wherein the tubular member is coupled to the preexisting structure by the 
process of. 

positioning the tubular member and an expansion cone within the preexisting 
structure; 

35 axially displadng the expansion cone; 
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removing the expansion cone; and 

applying direct radial pressure to the tubular member. 

160. The apparatus of claim 159. wherein axially displacing the expansion cone 
5 includes: 

pressurizing at least a portion of the interior of the tubular member. 

161 . The apparatus of daim 159, wherein axially displacing the expansion cone 
includes: 

1 0 injecting a fluidic material into the tubular member. 

162. The apparatus of claim 159, wherein axially displadng the expansion cone 
includes: 

applying a tensile force to the expansion cone. 

15 

163. The apparatus of claim 159, wherein axially displacing the expansion cone 
includes: 

displacing the expansion cone into the tubular member. 

20 164. The apparatus of daim 159, wherein axially displadng the expansion cone 
indudes: 

displadng the expansion cone out of the tubular member. 

165. The apparatus of daim 159, wherein axially displadng the expansion cone 
25 radially expands the tubular member by about 1 0% to 20%. 

166. The apparatus of daim 159, wherein applying dired radial pressure to the 
tubular member radially expands the tubular member by up to about 5%. 

30 167. The apparatus of daim 159. wherein applying direct radial pressure to the 
tubular member indudes.applying a radial force at discrete locations. 

168. The apparatus of daim 159. wherein the preexisting stnjcture indudes a 
wellbore casing. 

35 
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16i9. The apparatus of daim 159, wherein the preexisting structure includes a 
pipeline. 



170. The apparatus of daim 159, wherein the preexisting structure includes a 

* 

5 structural support. 

171. A system for coupling an expandable tubular member to a preexisting 
structure, comprising: 

means for positioning the tubular memtier and an expansion cone within the 
1 0 preexisting structure; 

means for anchoring the tubular member to the preexisting structure; 

means for axially displadng the expansion cone relative to the tubular 
rhember by pulling the expansion cone ttirough the tubular member; and 

means for lubricating the interface between the expansion cone and the 
15 tubular member. 

172. The system of daim 171 . wherein the means for lubricating the interface 
between the expansion cone and the tubular member indudes: 

means for injecting a lubricating fluid into the trailing edge of the interface 
20 between the expansion cone and the tubular member. 

173. The system of daim 172. wherein the lubricating fluid has a viscosity ranging 
from about 1 to 10,000 centipoise. 

25 1 74. The system of daim 1 72, wherein the injecting indudes: 

injecting lubricating fluid into a tapered end of the expansion cone. 

1 75. The system of dairn 1 72, wherein the means for injecting indudes: 
means for injecting lubricating fluid into the area around the axial midpoint of 

30 a first tapered end of the expansion cone. 

• 

1 76. The system of daim 1 72, wherein the means for injecting indudes: 

means for injecting lubricating fluid into a second end of the expansion cone. 

35 1 77. The system of daim 1 72, wherein the means for injecting indudes: 
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means for injecting lubricating fluid into a tapered first end and a second end 
of the expansion cone. 



178. The system of daim 172, wherein the means for injecting includes: 

5 means for injecting lubricating fluid into an interior of the expansion cone. 

1 79. The system of daim 1 72, wherein the means for injecting indudes: 

means for injecting lubricating fluid through an outer surface of Vhe expansion 

cone. 

10 

1 80. The system of daim 1 72. wherein the means for injecting indudes: 
means for injecting the lubricating fluid into a plurality of discrete locations 

along the trailing edge portion. 

15 181. The system of daim 1 72. wherein the lubricating fluid comprises: 

drilling mud. 

1 82. The system of daim 1 72, wherein the lubricating fluid further indudes: 
TorqTrim III; 

20 EPMudlib;and 

DrillN-Slid. 

♦ 

1 83. The system of daim 1 72, wherein the lubricating fluid comprises: 
TorqTrim III; 

25 EP Mudlib; and 

Dn1IN-Slid. 

184. The system of daim 71 1, wherein the means for lubricating the interface 
between the expansion cone and the tubular member indudes: 

30 means for coating the interior surface of the tubular member with a hitHlcant 

1 85. The system of daim 1 71 , wherein the means for lubricating the interface 
t>etween the expansion cone and the tubular member indudes: 

nneans for coating the interior surface of the tubular nnember with a first part 
35 of a lubricant; and 
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means for applying a second part of the lubricant to the interior surface of the 
tubular member. 

1 86. The system of daim 1 84, wherein the lubricant comprises a metallic soap. 

5 

187. The system of daim 184, wherein the lubricant is selected from the group 
consisting of C-Lube-10. C-PHOS-58-M, and C-PHOS-58-R. 

188. The system of claim 1 84, wherein the lubricant provides a sliding friction 
10 coeffident of less than at)out 0.20. 

189. The system of daim 1 84, wherein the lubricant is chemically bonded to the 
interior surfaces of the tubular members. 

15 190. The system of daim 184, wherein the lubricant Is mechanically bonded to the 
interior surfaces of the tubular members. 

191 . The system of daim 1 84, wherein the lubricant is adhesively bonded to the 
interior surface of the tubular members. 

20 

192. The system of daim 184. wherein the lubricant indudes epoxy, molybdenum 
disulfide, graphite, aluminum, copper, alumisilicate and polyethylenepolyamine. 

1 93. A siystem for coupling a tubular member to a preexisting structure. 
25 comprising: 

positioning the tubular member and an expansion cone within the preexisting 
structure; 

anchoring the tubular member to the preexisting structure; and 

axially displadng the expansion cone relative to the tubular member by 
30 pulling the expansion cone through the tubular member; 

wherein the tubular memt)er indudes: 

an annular member, Induding: 

a wall thickness that varies less than atx>ut 8 %; 

a hoop yield strength that varies less than about 10 %; 
35 imperfections of less than about 8 % of the wall thickness; 
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no failure for radial expansions of up to about 30 %; and 
no necking of the walls of the annular member for radial expansions of up to 
about 25%. 

5 1 94. A system for coupling a tubular member to a preexisting structure, 
comprising: 

injecting a lubricating fluid into the preexisting structure; 
positioning the tubular member and an expansion cone within the preexisting 
structure; 

1 0 anchoring the tubular member to the preexisting structure; and 

axially displacing the expansion cone relative to the tubular member by 
pulling the expansion cone through the tubular member. 

1 95. The system of claim 1 94, wherein the lubricating fluid comprises: 
15 BARO-LUB GOLD-SEAL^ brand drilling mud lubricant 

1 96. A system for coupling an expandable tubular member to a preexisting 
structure, comprising: 

means for positioning the expandable tubular member and an expansion 
20 cone within the preexisting structure; 

means for anchoring the expandable tubular member to the preensting 
structure; and 

means for axially displacing the expartsion com relative to the expandable 
tubular memt>er by pulling the expansion cone through the expandable tubular 
25 memt>er; 

wherein the expandable tubular member includes: 

la first tubular member, 

a second tubular memt>en and 

a threaded connection for coupling the first tubular member to the second 
30 tubular member, the threaded connection including: 

one or more seaHng members for sealing the interface between the first and 
second tubular mertibers. 

1 97. The system of daim 196, wherein the threaded connection comprises a pin 
35 and box threaded connection. 
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1 98. The system of daim 196, wherein the sealing members are positioned 
adjacent to an end portion of the threaded connection. 

5 1 99. The system of claim 1 96. wherein one of the sealing members is positioned 
adjacent to ar^ end portion of the threaded connection; and wherein another one of 
the sealing members is not positioned adjacent to an end portion of the threaded 
connection. 

10 200. The system of dalm 1 96, wherein a plurality of the sealing members are 
positioned adjacent to an end portion of the threaded connectton. 

201 . A system for coupling an expandable tubular member to a preexisting 
structure, comprising: 

15 means for positioning the expandable tubular member and an expansion 

cone within the preexisting structure; 

means for anchoring the expandable tubular member to the preexisting 
structure; and 

means for axially displacing the expansbn cone relative to the expandable 
20 tubular member by pulling the expansion cone through the expandable tubular 
member; 

wherein the expandable tubular member includes a plurality of tubular 
members having threaded portions that are coupled to one another by the process 
of: 

25 coating the threaded portions of the tubular members with a sealant; 

coupling the threaded portions of the tubular members; and 
curing the sealant 

202. The system of daim ^1 . wherein the sealant is selected from the group 
30 consisting of epoxies, thermosetting sealing compounds, curable sealing 

compounds, and sealing compounds having polymerizable materials. 

203. The system of daim 201 , further including: 

means for initialiy curing the sealant prior to radially expanding the tubular 
35 memt>er5; and 

154 



25791.38.15 P83667GB08 

means for finally curing the sealant after radially expanding the tubular 
memt)ers. 



204. The system of daim 201 , wherein the sealant can be stretched up to about 
5 30 to 40 percent after curing without failure. 

205. The system of daim 201 . wherein the sealant is resistant to conventional 
wellbore fluidic materials. 

1 0 206. The system of daim 201 , wherein the material properties of the sealant are 
sut)stantially stable for temperatures ranging from about 0 to 450 ^F. 

207. The system of daim 201 , further induding: 

means for applying a primer to the threaded portions of the tubular members 
1 5 prior to coating the threaded portions of the tubular members with the sealant. 

208. The system of daim 207, wherein the primer includes a curing catalyst 

209. The system of daim 207, wherein the primer is applied to the threaded 
20 portion of one of the tubular members and the sealant is applied to the threaded 

portion of the other one of the tubular members. 

210. The system of daim 207, wherein the primer Indudes a curing catalyst. 

25 211. A system for coupling a tubular member to a preexisting structure, 
comprising: 

positioning the tubular member and an expansion cone within the preexisting 
structure; 

anchoring the tubular member to the preexisting structure; and 
30 axially displadng the expansion cone relative to the tubular member by 

pulling the expansion cone through the expandable tubular member, 
wherein the tubular member indudes: 
a pair of rings for engaging the preexisting structure; and 
a sealing element positioned between the rings for sealing the interface 
35 between the tubular member and the preexisting structure. 

• 
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212. A system for coupling a tubular member to a preexisting structure, 
comprising: 

positioning the expandable tubular member and an expansion cone within 
the preexisting structure; 

anchoring the expandable tubular memt)er to the preexisting structure; and 

axiatly displacing the expansion cone relative to the expandable tubular 
member by pulling the expansion cone through the expandable tubular member 

wherein the tubular member includes one or more slots. 

213. The system of claim 212, wherein the slots are provided at a preexpanded 
portion of the tubular member. 



214. Thesystemofdaim 212, wherein the slots are provided at anon* 
1 5 preexpanded portion of the tu bular member. 

215. A system for coupling a tubular member to a preexisting structure, 
comprising: 

positioning the expandable tubular member and an expansion cone within 
20 the preexisting structure; 

anchoring the expandable tubular member to the preexisting structure; and 

axially displadng the expansion cone relative to the expandable tubular 
member by pulling the expansion cone through the expandable tubular member; 

wherein the tubular member includes: 
25 a Tffst preexpanded portion; 

an intermediate portion coupled to the first preexpanded portion including a 
sealing element; and 

a second preexpanded portion coupled to the intermediate portion. 

30 216. A system for coupling a tubular member to a preexisting structure, 
comprising: 

positioning the exparidable tubular member and an expansion cone within 
tiie preexteting structure; 

anchoring the expandable tubular member to the preexisting structure; and 
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axially displacing the expansion cone relative to the expandable tubular 
member by pulling the expansion cone through the expandable tubular member by 
applying an axial force to the expansion cone; 

wherein the axial force includes: 
5 a substantially constant axial force; and 

an increased axial force. 

217. The system of claim 216, wherein the increased axial force is provided on a 
periodic basis. 

10 

218. The system of daim 216, wherein the increased axial force is provided on a 
random basis. 

4 

219. The system of daim 216, wherein the ratio of the increased axial force to the 
15 substantially constant axial force ranges from about 5 to 40 %. 

220. A system for coupling a tubular member to a preexisting structure, 
comprising: 

means for positioning the tubular member and an expansion cone within the 
20 preexisting structure; 

means for anchoring the tubular member to the preexisting structure; and 
rneans for axially displadng the expansion cone relative to the expandable 

tubular member by pushing and pulling the expansion cone through the expandable 

tubular member. 

25 

221 . The systerii of daim 220, wherein the means for pushing the expansion cone 
indudes: 

means for injecting a pressurized fiuidic material into contad with the 
expansion cone. 

30 

222. A system for coupling a tubular member to a preexisting structure, 
comprising: 

means for positioning the tubular member and an expansion cone within the 
preexisting structure; 
35 means for anchoring the tubular member to the preexisting strudure; 
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means for axially displacing the expansion cone relative to the tubular 
nnemt>er by pulling the expansion cone through the expandable tubular member, 
and 

means for injecting a curable fluidic sealing material between the tubular 
5 member and the preexisting stmcture prior to axially displacing the expansion cone. 

223. A system for coupling a tubular member to a preexisting structure, 
comprising: 

means for positioning the tubular member and an expansion cone within the 
1 0 preexisting structure; 

means for anchoring the tubular member to the preexisting structure by 
increasing the size of the expansion cone; and 

means for axially displadng the expansion cone relative to the tubular 
member by pulling the expansion cone through the tubular member. 

15 

224. A system for coupling a tubular member to a preexisting structure, 
comprising: 

nrieans for positioning the tubular member and an expansion cone within the 
preexisting stmcture; 

20 means for anchoring the tubular member to the preexisting structure by 

heating a portion of the tubular member; and 

means for axially displacing the expansion cone relative to the tubular 
member by pulling the expansion cone through the tubular member. 

25 225. A system for coupling an expandable tubular member to a preexisting 
structure, comprising: 

means for positioning the expandable tubular member, an expansion cone, 
and an anchoring device within the preexisting structure; . 

means for positioning pe anchoring device above the expansion cone; 
30 means for anchoring the expandable tubular memt)er to the preexisting 

structure using the anchoring device; and 

means for axially displacing the expansion cone. 



35 



226. A system for coupling an expandable tubular men^r to a preexisting 
structure, comprising: 
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means for positioning the tubular member and an expansion cone within the 
preexisting structure; 

means for explosively anchoring the tubular member to the preexisting 
structure; and 

5 means for axially displacing the expansion cone relative to the tubular 

member. 

227. A system for coupling an expandable tubular to a preexisting structure, 
comprising: 

1 0 means for fixing the position of an expansion cone within the preexisting 

structure; 

means for driving the expandable tubular member onto the expansion cone 
in a first direction; and 

means for axially displadng the expansion cone in a second direction relative 
15 to the expandable tubular member, 

wherein the first and second directions are different. 

228. A system for coupling an expandable tubular member to a preexisting 
structure, comprising: 

20 means for placing the expandable tubular, an expansion cone, and a resilient 

anchor within the preexisting structure; 

means for releasing the resilient anchor; and 

means for axially displacing the expansion cone within the expandable 
tubular member. 

25 

229^ A system for coupling an expandable tubular memt>er to a preexisting 
structure, comprising: 

means for placing the expandable tubular member, an expansion cone, and 
an anchor into the preexisting structure; 
30 means for anchoring the expandable tubular memt>er to the preexisting 

structure that Includes means for pivoting one or more engagement elements; and 

n)eans for axially displadng the expansion cone. 



35 



230. The system of daim 229, wherein the means for pivoting the engagement 
elements indudes: 
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means for actuating the engagement elements. 

231. The system of daim 229, wherein the means for pivoting the engagement 
elements includes: 

5 means for placing a quantity of a fluidic material onto the engagement 

elements. 

232. The system of daim 229, wherein the means for pivoting the engagement 
elements indudes: 

1 0 means for displadng the expandable tubular member. 

233. A system for coupling an expandable tubular member to a preexisting 
structure, comprising: 

means for pladng the expandable tubular memt)er and an expansion cone 
15 into the preexisting stmcture; 

means for pladng a quantity of a fluidic material onto the expandable tubular 
member to anchor the expandable tubular member to the preexisting structure; and 
means for axially displadng the expansion cone. 

20 234. The system of daim 233, wherein the fluidic material comprises a barite plug. 

235. The system of daim 233, wherein the fluidic material comprises a flex plug. 

236. A system for coupling an expandable tut)ular member to a preexisting 
25 stmcture, comprising: 

means for positioning the expandable tubular member and an expansion 
cone into the preexisting strudure; 

means for anchoring the exparxlable tubular member to the preexisting 
stmcture by injecting a quantity of a hardenable fluidic material into the preexisting 

■ 

30 stmcture; 

means for at least partially curing the hardenable fluidic sealing material; and 
means for axially displadng the expansion cone. 

237. A system for coupling an expandable tubular member to a preexisting 
35 strudure, comprising: 

160 



25791.38.15 P83667GB08 

means for placing the expandable tubular member and an expansion cone 
within the preexisting structure; and 

means for applying an axial force to the expandable tubular nnember in a 
downward direction. 

5 

238. A system for coupling an expandable tubular member to a preexisting 
stnicture, comprising: 

means for placing the expandable tubular member and an expansion cone 
within the preexisting stnicture; 
10 means for injecting a quantity of a first fluidic material having a first density 

into the region of the preexisting structure outside of the expandable tubular 
member; and 

means for injecting a quantity of a second fluidic material having a second 
density into a portion of the expandable tubular member below the expansion cone; 

• * ■ 

1 5 wherein the second density is greater than the first density. 

239. A system for coupling an expandable tubular member to a preexisting 
structure, comprising: 

means for placing the expandable tubular member and an expansion cone 
20 into the preexisting structure; 

means for anchoring the expandable tubular member to the preexisting 
stmcture; 

means for applying an axial force to the expansion cone; and 
means for pressurizing an interior portion of the expandable tubular member 
25 below the expansion cone. 

240. A system for coupling an expandable tubular member to a preexisting 
structure, comprising: 

means for placing the expandable tubular member and an expansion cone 
30 into the preexisting^ structure; and 

means for applying an axial force to the expandable tubular member. 

241 . A system for coupling a tubular member to a preexisting structure, 
comprising: 
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means for positioning the tubular member and an expansion cone within the 
preexisting stnicture; 

means for axiatly displacing the expansion cone; 
means for removing the expansion cone; and 
5 means for applying direct radial pressure to the tubular member. 

242. The system of daim 241 , wherein the means for axially displacing the 
expansion cone includes: 

means for pressurizing at least a portion of the interior of the tubular 

10 member, 

243. The system of daim 241 . wherein the means for axially dtspladng the 
expansion cone tndudes: 

■ 

means for injecting a fluidtc mateirial into the tubular nfiember. 

15 

244. The system of daim 241 . wherein the means for axially displadng the 
expans'ion cone indudes: 

means for applying a tensile force to the expansion cone. 

20 245. The system of daim 241 , wherein the means for axially displadng the 
expansion cone indudes: 

means for displadng the expansion cone into the tubular member. 

246. The system of daim 241 , wherein the means for axially displadng the 
25 expansion cone indudes: 

means for displadng the exparision cone out of the tubular memt>er. 

247. The system of daim 241 , wherein the means for axially displadng the 
expansion cone radially expands the tubular member by about 10% to 20%. 



30 



248. The system of daim 241 . wherein the means for applying direct radial 
pressure to the first tubular member radially expands the tubular member by up to 
about 5%. 
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249. The system of claim 241 , wherein the means for applying direct radial 
pressure to the tubular member includes means for applying a radial force at 
discrete locations. 

5 250. The system of claim 241 , wherein the preexisting stmcture includes a 
wellbore casing. 

251 . The system of daim 241 , wherein the preexisting staidure includes a 
pipeline. 



10 



252. The system of daim 241 , wherein the preexisting stmcture includes a 
structural support. 
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